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1.0  INTRODUCTION 

The  main  body  of  this  report  [7]  contains  a  description  of  th_  extensive  pro-  • 
cedure  used  to  test  and  evaluate  certain  statistical  terminal-weather  forecasting  tech¬ 
niques  and  a  summary  evaluation  of  the  results.  This  supplement  contains  details  of 
the  test  too  lengthy  for  inclusion  in  the  main  part,  some  items  of  interest  in  them¬ 
selves  but  of  peripheral  importance  to  the  central  purpose  of  the  test,  and  a  large 
number  of  contingency  tables  of  forecast-vs-observed  values. 

The  verification  scores  in  the  main  evaluation  [7]  are  the  Brier- Allen  P-score 
for  probability  forecasts  and  the  Bryan  score  for  categorical  forecasts.  Three  other 
scores  were  computed  to  evaluate  the  categorical  forecasts:  the  percentage  of  hits, 
the  Heidke  skill  score,  and  the  Vernon  skill  score.  The  computed  scores  and  a  brief 
analysis  of  them  are  given  here  in  Section  2.0.  Each  of  the  three  scores  requires  that 
weight  functions  be  used  to  generate  categorical  forecasts  from  probability  forecasts. 
The  weight  functions  are  given  in  Section  2.0  also.  The  weight  functions  used  were 
designed  to  maximize  the  Bryan  score  [4,  7j .  In  response  to  an  FAA  request  for  sug¬ 
gestions,  the  Weather  Bureau  submitted  a  table  of  weight  functions  and  requested 
additional  evaluation.  This  work  is  documented  in  Appendix  D. 

Five  statistical  techniques  were  evaluated  [7J:  climatological  expectancy  of 
persistence,  grouping,  Lund,  multiple-discriminant  analysis,  and  Lewis.  Some  of  the 
developmental  work  done  on  the  first  four  techniques  is  presented  ii.  Section  3.0, 
along  with  a  brief  description  of  the  Lewis  technique. 

One  of  the  primary  objectives  of  the  test  was  to  compare  the  accuracy  of  fore¬ 
casts  made  by  objective  statistical  techniques  w’ith  subjective  forecasts  prepared  on  a 
routine  operational  basis.  This  required  that  the  subjective  forecasts  be  collected  and 
decoded.  Section  4.0  contains  a  description  of  the  types  of  subjective  forecasts  evalu¬ 
ated  and  the  manner  in  which  they  were  decoded. 

A  by-product  of  the  test  is  a  set  of  IBM  7090  magnetic  tapes  containing  standard 
hourly  airways  observations.  Because  these  data  may  be  useful  in  other  work,  a  brief 
description  of  the  tapes  is  given  in  Section  5.0. 

Some  problems  of  a  general  nature  encountered  in  subjectively  choosing  predictor 
variables  for  developing  statistical  forecast  methods  are  discussed  in  Section  8.0. 

The  predictors  used  to  make  forecasts  by  grouping,  Lund,  and  multiple-discrim¬ 
inant  analysis  are  listed  in  Appendix  B. 

All  contingency  tables  of  forecast-vs-observed  values,  more  than  1000,  that  were 
computed  in  the  test  are  given  in  Appendix  C. 


2.0  EVALUATION  OF  TEST  FORECASTS 


The  Forecast  Evaluation  Working  Group  specified  that  the  Bryan  score  would  be 
the  primary  score  for  evaluating  categorical  forecasts;  the  main  body  of  this  report 
[7]  contains  such  an  evaluation.  The  Working  Group  requested  that  other  scores  be 
computed  also.  Three  of  the  more  commonly  used  scores  for  evaluating  categorical 
forecasts  are  percentage  of  hits,  Heidke  skill  score,  and  Vernon  skill  score.  The 
three  scores  require  that  categorical  forecasts  be  generated  from  probability  fore¬ 
casts.  The  method  of  generation  utilizes  "weight  functions";  these  are  given  in 
Section  2.1,  with  brief  descriptions  of  the  three  scores.  The  scores  were  computed 
for  categorical  forecasts  made  with  six  forecast  techniques  on  42  predictands;  these 
are  given  in  Section  2.2,  with  a  brief  analysis. 


2.1  Weight  Functions  for  Generating  Categorical  Forecasts 

The  statistical  techniques  evaluated,  except  for  the  Lewis  technique,  produce 
probability  forecasts  only.  To  compare  these  forecasts  with  persistence,  Lewis  tech¬ 
nique,  and  conventional  subjective  forecasts  (which  are  in  categorical  form  only),  it 
is  necessary  to  use  the  ,  robability  forecasts  to  generate  categorical  forecasts.  The 
method  for  doing  this  is  given  by  Eq.  2-4  of  the  main  body  [7] ,  reproduced  here: 
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where  the  fj's  (j  =  1,  5)  are  the  forecast  probabilities.  The  maximum  G  gives  the 

categorical  forecast.  Thus,  if  G^  is  largest,  category  1  of  the  predictand  is  forecast; 
etc.  The  weight  function,  the  W!s,  are  devised  in  such  a  way  as  to  maximize  the  score 
being  used  to  verify  the  categorical  forecasts.  Weight  functions  were  computed  for 
percentage  of  hits,  Heidke  skill  score,  and  Vernon  skill  score. 

All  three  scores  are  computed  from  a  contingency  table  of  forecast-vs-observed 
values.  An  example  of  such  a  table  is  Table  2-1.  The  notation  in  this  table  will  be 
referred  to  in  describing  the  methods  for  computing  the  three  scores. 


2.1.1  Percentage  of  Hits 

A  hit  is  a  correct  forecast  of  the  observed  category.  The  percentage  of  hits  PH 
is  the  ratio  of  the  sum  of  the  entries  on  the  main  diagonal  of  Table  2-1  to  the  total 
number  of  forecasts: 
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where  R  is  the  number  of  hits. 


(2-2) 


It  is  intuitively  clear  that  forecasting  the  category  with  the  highest  probability  will 
maximize  the  number  of  hits.  The  weight  function  that  accomplishes  this  is  given  in 
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TABLE  2-1 

SCHEMATIC  FORECAST  VERIFICATION  TABLE* 
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*The  genera!  entry,  n;j,  is  the  number  of  times  that  the  predictand 
was  forecast  in  category  i  and  observed  in  class  j. 


TABLE  2-2 
WEIGHT  FUNCTION 

TO  MAXIMIZE  PERCENTAGE  OF  HITS 
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Table  2-2.  Using  these  weights  to  compute  G's  gives 
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Thus,  the  G‘s  and  f's  are  identical. 
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It  is  of  interest  to  note  that  the  same  weight  function  would  be  used  to  maximize 
the  Appleman  skill  score  [1].  This  can  be  shown  as  follows.  The  Appleman  score  is 


A.  *  (2-4) 

T  -  X 

where  X.  is  the  number  of  cases  in  the  most  frequently  observed  category  (the  largest 
column  sum  in  Table  2-1).  In  comparing  two  forecast  techniques,  the  same  observed 
cases  are  verified  so  that  X  is  the  same  for  the  two  techniques  and  so  is  T.  The  only 
quantity  on  the  right  side  of  Eq.  (2-4)  that  varies  is  R,  so  A  is  proportional  to  R/T, 
which  is  PH. 


2.1.2  Heidke  Skill  Score 
The  Heidke  skill  score  {3]  is 

H  -  (2-5) 

T  -  E 

where  E  is  defined  as  the  number  of  forecasts  expected  to  be  correct  by  climatology; 
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E  -  £  pc,  (2-6) 

i«l 

where  is  the  proportion  of  cases  in  class  i,  as  measured  on  a  long  scries  of  historical 

data,  and  c  is  the  number  of  observed  cases  in  category  i. 

1 

The  method  for  obtaining  the  weights  to  maximize  the  score  was  devised  under  this 
contract  by  Bryan  [4],  There  is  one  set  of  25  weights  for  each  predictand;  these  are 
shown  in  Table  2-3. 


2.,  1,3  Verncn  Skill  Score 


The  version  of  the  Vernon  skill  score  [13J  used  in  the  evaluation  is 
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-3.35976 

-0. 35876 

-0. 35*76 

0.6612* 

-3.85159 

-2.85159 

-1.85159 

-0.85159 

0.16*61 

Vf SlBIltfY** 

C . 986- 
-C..'IS2* 
-C. 05623 
-‘'.56067 

-C.Cl 560 
(  .98*76 
-C. 05623 
-0.06267 
-C . 68566 

-0.C1  )6C 
-o.oi5?4 
0.9*  )?7 
-*).  08067 
-0.49566 

-0.01 360 
-P.91526 
-0.05623 
0.9)933 
-P.68566 

-O.C1369  1.863*6 

-G.:i52*  0.36358 

-0.05621  -1. Ill'S 

-0 . 0606  7  -2.69269 

0.51616  -3.77392 

C. 86 366 
1.36358 
-C. 11108 
-1.69269 
-2.77392 

-0. 1 1654 
0. 16)56 
Q.MB9? 
-0.+9J69 
-1.709? 

-1.1365* 

-0.63662 

-0.11198 

0.5073! 

-0.77392 

-2.13*56 

-1.63*62 

-1.11108 

-0.692*9 

0.22*05 

VISIBILITY** 

P.9B44 l 

-  .01*59 

-0. 0:559 

-'‘.91 559 

-0.01559 

2.28110 

1.28)10 

0.781 1C 

-0.71880 

-1.71890 

-c  ^ »  7 4 9 

6  .  . Q  2  5  l 

-P.Ol 7A9 

-C .01 749 

-OvCl  7<*9 

0.66916 

1 .66916 

P.66916 

-0.  3  3086 

-1.3)08* 

-0, 00449 

.06*69 

0.9)551 

-<*.06449 

-0.06449 

-0.9U88 

5.08812 

1.08812 

0.08*1? 

-0.91188 

-rt.0f*959 

>69 

-  ).r»6»59 

1.9  )*)4 1 

-0 . 06959 

-2.J7902 

-1.3790? 

-0. 3790? 

0.62098 

-0.37902 

-*-1.5461.' 

...  ,  *569  5 

-»>.  *46^6 

-^.5569o 

0.44 104 

-3.77326 

-2. 72326 

-1.72)76 

-0.72)26 

0,2767* 
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(coot.) 


WASHINGTON  NATIONAL  AHPOAT 


HEIOKE  LOSS  HATH  1 X  VEHNON  LOSS  MATRIX 

CEIL  INC*; 


0*99858 
"0*00585 
"0.01808 
-0.0285? 
-0. 122 18 

-0.00162 
0.99616 
-0.01808 
-C. 02867 
-0.32238 

-0.00162 

-0.00586 

0.98192 

-0.02862 

-0.12238 

-0.00162 

-0.00586 

-0.01808 

0.97158 

-0.12218 

-0.00162 

-0.00586 

-0.01808 

-0.02862 

0.67762 

1.11979 

-0.1752* 

-1.6*107 

-2.71811 

-3.910*3 

0.11979 

0.82476 

-0.6*107 

-1.71811 

-2.91061 

-0.88021 

-0.17526 

0.53843 

-0.71831 

-1.91063 

-1.88021 

-1.17526 

-0.66107 

0.28169 

-0.91063 

-2.88021 

-2.17326 

-1.6*107 

-0.71831 

0.06937 

CEILING*! 

0.99836 

-0.00690 

-0.02176 

-0.03557 

-0.18579 

-0.00166 
0.99310 
-0. 02176 
-0.03657 
-C .38579 

-0.00166 
-0.00690 
0.97826 
-0.03657 
-0.  38579 

-0.00166 

-0.00690 

-0.0217* 

0.96561 

-0.18579 

-0.00166 

-0.00690 

-0.02176 

-0.03657 

0.61621 

1.18021 

0.01*60 

-1.33*18 

-2.8533* 

-3.91*11 

CEILING*! 

0.38021 

1.01*60 

-0.33*18 

-1.6313* 

-2.9(413 

-0.61979 

0.0166G 

0.6M82 

-0.65316 

-1,916X3 

-1.61979 
-0.98360 
—0.3  3*1 8 
0.36*66 
-0.41633 

-2. *1979 
-1.983*0 
-1.33*18 
-3.6333* 
3.085*7 

0.99798 

-0.00856 

-0.02695 

-0.06281 

-0.67763 

-0.00202 
0.99166 
-C. 02695 
-0.06281 
-0.67763 

-0. 00202 
-0.00856 
0.97305 
-0.06281 
-9.67763 

-0.00202 

-0.00856 

-0.02695 

0.95719 

-0.67741 

-0.00202 

-0.00854 

-0.02*95 

-0.062*1 

0.52217 

1.81055 

0.33330 

-1.12923 

-2.5*533 

-3.887*7 

0.81033 

1.11310 

-0.129J3 

-1.5*533 

-2.88757 

-O.U  ,66 
0.3  1G 
0,87)77 
-0.36,11 
-1.88767 

-l.l8«-65 
-0.66*70 
-0.12423 
0.656*7 
-0. 8*7*7 

-2.18963 

-1.6*670 

-1.1292) 

-0.36533 

0.11231 

CEIL  INC* 7 

0.99771 

-0.00948 

-0.03056 

-3.06856 

-0.56193 

-0.00227 

0.99032 

-0.03056 

-0.06856 

-0.56193 

-0.03227 

-0.00968 

0.96966 

-0.06856 

-0.56191 

-0.00227 

-0.00968 

-0.0105* 

0.95166 

-0.56191 

-0,00227 

-0.0096* 

-0,0056 

-0.06856 

0.65807 

2.1*005 

0.390*8 

-0.9*11* 

-2.45759 

-3.84*10 

1.1*003 

1.390*9 

0.0)88* 

-1.65759 

-2.8*610 

0. 16005 
0. 59068 
1.11886 
-C. 65759 
-1.86610 

-0.83495 

-0.43432 

0.0388* 

0.562*1 

-0.86*10 

-1.81993 

-1.60432 

-0.4*116 

-0.65754 

0.13)90 

V15I8ILITV*? 

0.99702 

-0.00306 

-0.00897 

-0.01796 

-0.52970 

-C. 00298 
C.  99696 
-0.00897 
-0.Q1796 
-0.52970 

-0.00298 

-3.00106 

0.99101 

-0.01796 

-0.52970 

•0.00298 

-0.00306 

-0.00897 

0.98206 

-0.52970 

-0.00298 

-0.00106 

-0.00897 

-0.01794 

0.67013 

1.13314 

0.3*962 

-1.09117 

-2.53*7* 

-3.95212 

0.83516 

1  •  3*962 
-0. 09117 
-1.53*7* 
-2.45732 

-0. 16686 
0.16962 
0.90881 
-0.5167* 
-1.95232 

-1.1*68* 
-0.63058 
-0. 09117 
0.66326 
-0.96232 

-2.1*68* 
-1. 6)0)8 
-1.04117 
-0.5)*7* 
0.06768 

mi81LIff*3 

0.99672 

-0.00327 

-0.01086 

-0.02080 

-0.61217 

-9.00328 
0.99473 
-0.01086 
-0.02080 
-0.6121 7 

-0.00128 

-0.00127 

0.98916 

-0.0208C 

-0.61217 

-0.00128 

-0.00327 

-0.01086 

0.97920 

-0.61217 

-0.00328 

-0.00127 

-0.01086 

-0.02080 

0.18781 

2.19236 

9. *595* 
-0.91527 
-J. 64732 
-3.44362 

1.19206 
1.6195* 
<9.08*73 
*1 .4*732 
-2.96362 

0. 19206 
0,6155* 
1.08673 
-0.6673? 

-1.96362 

-0.8079 * 
-0. S6666 
0.08*73 
0.53268 
-0.96J62 

-1.8074* 

-1.36646 

-0.41527 

-0.647)2 

0.05*58 

VISIOIU7Y*5 

0.99619 
-0.00178 
-0.0126C 
-0.02616 
-0. 71070 

-0.00 1«1 
0.99622 
-0.01260 
-0.02616 
-0.71070 

-0.00181 
-0.00178 
0.98740 
-0.02416 
-0.  71070 

-0.00181 
-0.00178 
-C. 01260 
0.97586 
-0.71070 

-0.00181 
-0.0017? 
-0,012*0 
-0.07616 
0. 289 10 

2.71215 
l. 02380 
-0.*»1 79 
-2.11617 
-1.91006 

¥IS!Btl!Ir*7 

1.71235 

2.02580 

0.16221 

-1.11617 

-2*93006 

C. 71235 
1.02380 

l. 36221 
-0. 31*t  7 
-1.93006 

-0.28765 

0.02380 

0.36221 

0,68383 

-0.93006 

-1.287*5 

-0.47*20 

-0.65774 

-0.31*17 

0.0*496 

0.99588 

-0.00678 

•O.CI159 

-0.02621 

-0.74758 

-C. 00612 
..99592 
-9.01 169 
-0.02621 
-0.  76758 

-0.00612 
-0.00698 
0.98661 
-0.02621 
-0. 76748 

-0.00612 
-n. 01608 

-O.Ot 159 
0.97179 
-0. 76758 

-C. 00612 
-0. 00608 
-o.ei 159 
-0.02621 
0.21262 

oi*66 

1.2656C 

-0.69763 

-.*,21655 

-3.92159 

2.03666 

2.26560 

0.50255 

-1.23635 

2.97159 

1 .4  >666 
1.26561 
1.50256 
-0.21655 
'1.92149 

0.03664 

''.7646? 

0.30255 

0.76565 

-0.92159 

-3.96156 
-0. 11660 
-0.49765 
-0.21655 
0.77861 
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(cont.) 


WES TOVfcK  AFO,  CHICOPEE,  M\SS. 


HEIDKfc  LOSS  MATRIX  VERNO*  LOSS  MATRIX 


CtIL ING*2 


0.99329 

-C. 03672 

-0.00672 

-0.00672 

-0.00672 

1.09932 

0.09932 

-0.90068 

-1.90068 

-2.90068 

-0.01139 

0.98861 

-0.01139 

-0.01139 

-0.01139 

-0.20671 

0.79529 

-0.20671 

-1.20671 

-2.20671 

-0.03282 

-0.03282 

0.96716 

-0.03282 

-0.03282 

-1.69052 

-0.69052 

0.50968 

-0.69052 

-1.69052 

-C. 07311 

-0.07311 

-0.07311 

0.92689 

-0.07311 

-2.72386 

-1.72386 

-0.72386 

0.27616 

-0.72386 

-0.26951 

-0.26951 

-0.26951 

-0.26951 

0.73069 

-3.16020 

-2.86020 

-1.86020 

-0.86020 

0.15980 

C€tLl*G*3 

0.99176 

-0.00826 

-0.00826 

-0.00826 

-0.00626 

1.60259 

0.60259 

-0.59161 

-1.59761 

-2.55761 

-0.01375 

0.98625 

-0.01375 

-0.01375 

-0.01375 

0.01659 

1.0165'* 

0.01659 

-0.98561 

-1.98561 

-0.06086 

-0.06086 

0.95916 

-0.06066 

-0.06066 

-1.35062 

-0.35062 

0.66938 

-0.35062 

-1.35062 

-0.09028 

-0.09028 

-0.09028 

0.90972 

-0.09028 

-2.66807 

-1.66807 

-0.66607 

0.35193 

-0.66807 

-0.33118 

-0.33118 

-0.33118 

-0.33118 

0.66862 

-3.79575 

-2.79575 

-1.79575 

-0.79575 

0.20625 

CEIL  17X1*6 

0.98979 

-0.01021 

-0.01021 

-0.01021 

-0.01021 

1.82883 

0.62863 

-0.17117 

-1.17117 

-2.17117 

-0.01701 

0.98299 

-0.01701 

-0.01701 

-0.01701 

0.32291 

1.32291 

0.32291 

-0.67709 

-1.67709 

-0.05052 

-0.05052 

0.96968 

-0.05052 

-0.05052 

-1.15326 

-0.15326 

0.66676 

-0.15326 

-1.15326 

-0.11167 

-0.11167 

-0.11167 

0.86833 

-0.11167 

-2.56112 

-1.56112 

-0.56112 

0.65866 

-0.56112 

-0.60979 

-0.63979 

-0.60979 

-0.60979 

0.59021 

-3.73376 

-2.73376 

-1.73376 

-0.73376 

0.26626 

Cf  ILING*6 

0.98867 

-0.01153 

-0.01153 

-0.01153 

-0.01153 

2.19028 

1.19028 

0.19028 

-0.80972 

-1.80972 

-0.01919 

0.90081 

-0.01919 

-0.01919 

-0.01919 

0.58833 

1.56833 

0.58833 

-0.61167 

-1.61167 

-0.06157 

-0.06157 

0.95863 

-0.06157 

-0.06157 

-0.97825 

0.02175 

1.02175 

0.02175 

-0.97625 

-0. 16165 

-0.16165 

-0.16165 

0.85855 

-0.16165 

-2.66822 

-1.66822 

-0.66822 

0.53178 

-0.66822 

-0.66256 

-0.66256 

-0.662S6 

-0.66256 

0.53766 

-3.69750 

-2.69750 

-1.6975C 

-0.69750 

0.30250 

VISIBILITY*? 

0.99055 

-0.00965 

-0.00965 

-0.00965 

-0.00965 

1.31565 

0.31565 

-0.68655 

-1.66655 

-2.66635 

-o.cioao 

0.99000 

-0.01000 

-0.01000 

-0.01000 

-0.03170 

0.96630 

-0.03170 

-1.03170 

-2.03170 

-0.03292 

-0.03292 

0.96708 

-0.03292 

-0.03292 

-1.36365 

-0.36365 

0.63635 

-0.36365 

-1.36363 

-0.03827 

-0.01827 

-0.03827 

0.96173 

-0.03827 

-2.66562 

-1.66562 

-0.66562 

0.35638 

-0.66362 

-0.38566 

-0.38566 

-0.38566 

-0.38566 

0.61656 

-3.86969 

-2.86969 

-1.86969 

-0.66969 

0.13051 

VISIBILITY*) 

0.9892? 
-C. 01166 
-0.03953 
-0 .06666 
-0.66266 

-C. 01073 
0.98836 
-',.0)953 
-C.C6668 
-0.66266 

-0.0107) 

-0.01166 

0.96067 

-0.06668 

-•>.66266 

-0.01373 

-0.01166 

-0.0)953 

0.95352 

-0.66266 

-0.C1073  1.69981 

-0.01166  0.25066 

-0.0)953  -1.17910 

-0.06668  -2.5666) 

0.53756  -3.83378 

0.69981 

1.25086 

-0.17910 

-1.56663 

-2.83)78 

-0. 30019 
0.25086 
0.82090 
-0.56663 
-1.83)78 

-1.30019 

-0.76916 

-0.17510 

0.65557 

-0.8)378 

-2.30019 

-1.76916 

-1.17910 

-0.5666) 

0.16622 

VISIBILITY** 

0.98729 

-0.01271 

-0.01271 

-0.01271 

-0. Cl  27 1 

1.98877 

0.98877 

-0.01173 

-1.0112) 

-2.0112) 

-0.01)68 

0.98652 

-0.01368 

-0.01)68 

-0.01)68 

0.66)92 

1.66)92 

0.66)92 

-0.5)608 

-1.5)608 

-0.066)6 

-0.066)6 

0.95566 

-0.0**)* 

-0.066)6 

-1.03795 

-0.03795 

0.96205 

-0.0)795 

-1.0)795 

-0.C5156 

-0.05156 

-0.05156 

0.96866 

-0.05156 

-2.66626 

-1.66626 

-0.66626 

0.5)576 

-0.66626 

-0.51918 

-0.51918 

-0. 5 1 91 8 

-0.51918 

0.6808? 

-3.8027  t 

-2.80271 

-1.80271 

-0.80271 

0.19729 

Vision.  !TY»6 

0.985)* 

-C. 01666 

-0.31406 

-0.01*66 

-0.01666 

2.65151 

1.65151 

0.65151 

-0.56869 

-1.56869 

-0.0155  ) 

0.986*7 

-0 . 0 1  S*>  3 

-0.0155) 

-0.0155) 

0.8065* 

1.80656 

0.8065* 

-0.19566 

-1.19566 

-0.05115 

-0.05115 

0.^4885 

-".05115 

-0.05115 

-0.8161* 

0.18580 

1.1*580 

0.18586 

-0.81616 

-0.05968 

-0.05968 

-0.05*** 

0.9*052 

-0.059*8 

-2. 33967 

-1.3)967 

-0. 3)967 

0.660)3 

-0.3)967 

-0.59898 

-C. 59898 

-0.S98 

-0.59898 

0.60102 

-3.75687 

-2.75687 

-1.75687 

-0. 75687 

0.26)1) 
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(cont.) 


A  T  i.  AN  TIC  CITY,  N.J.  AIKPOHt 


HE 1  OKI  LOSS  NAT8IX  VtHNON  LOSS  NAf«l« 


CULIMO 


0.98651 

-0.01399 

-0.01399 

-0.013*9 

-0.01399 

1.227  )0 

0.22700 

-0. 77300 

-1.77300 

-2.77300 

-0.01908 

0.98092 

-0.C.9C8 

-0.01908 

-C.019C8 

-0.09736 

0.902*9 

-0.09736 

-1.09736 

-2.09736 

-0.02112 

-0.02732 

0.97268 

-C. 02732 

-0.C2732 

-1.39907 

-0.39907 

0.60593 

-0.39907 

-1.39*07 

-C .03926 

-C. 03926 

-0.03926 

0.96079 

-0.03926 

-7.65116 

-1.65116 

-C. 65116 

0. 397*9 

-0.65116 

-0.375)2 

-0.37532 

-0.37532 

-0.37532 

0.62968 

-3.85139 

-2.85139 

-1.85139 

-0.05139 

0. 19(66 

CEILING*', 

0.98352 

-C. 01698 

-0.01698 

-C. 016*8 

-0.01698 

1.60016 

0.60016 

-0.39989 

-1.39989 

-2. 39989 

-C.C2333 

0.97667 

-0.02333 

-0.02333 

-0.02333 

0.17715 

1.17715 

0.17715 

-0.12285 

-1.82285 

-0.03339 

-0.03339 

0.96661 

-0.03339 

-C. 03339 

-1.20978 

-0.20978 

C. 79022 

-0.20978 

-1.20978 

-0.09796 

-0.0979* 

-0.09796 

0.95209 

-0.09796 

-2.59507 

-1.59507 

-0.59507 

0.95993 

-0. 59507 

-0.95*76 

-0.9587* 

-0.95876 

-0.9587* 

0.59129 

-3.80616 

-2.80616 

-1.80616 

-0.10616 

0.19389 

C£ILING*7 

0.99175 

•0.01825 

-0.01825 

-0.01875 

-0.01825 

1.87712 

0.87712 

-0.12288 

•1.12288 

-2.12288 

-0.02588 

0.97*12 

-0.02588 

-0.0258* 

-0.02588 

0.38089 

1. 3*0*9 

0.38089 

-0.61911 

-1.61911 

-0.03700 

-0.03700 

0.96300 

-0.03700 

-0.03700 

-1.07301 

-0.07301 

0.92699 

-0.07301 

-1.07301 

-C. 05318 

•C.0531* 

-0.05318 

0.99682 

-0.05318 

-2.96638 

-1.96638 

-0.96638 

0.53362 

-0.96*38 

-0.50883 

-C. 50883 

-0.50883 

-0.50883 

0.99117 

-3.77279 

-2.77279 

-1.7727* 

-0.77279 

0.2272* 

VISIBILITY 

0.98158 

-0.01892 

-0.01892 

-0.01892 

-0.01897 

1.73255 

0.73255 

-0.26795 

-1.26795 

-2.267*5 

-O.CU83 

0.98817 

-0.01183 

-0.01183 

-O.C1183 

0.29970 

1.29970 

0.29970 

-0.70530 

-1.70530 

-0.02012 

-0.02012 

0.97988 

-0,02012 

-0.02017 

-1.12977 

-0.12977 

C. 87523 

-0.12977 

-1.12977 

-0.0222. 

-0.02220 

-0.02220 

0.97780 

-0.07220 

-2. 51299 

-1.51299 

-0.51299 

0.98701 

-0.51299 

-0.52796 

-0.52796 

-0.52796 

-0.52796 

0.97709 

-3.86671 

-2.86671 

-1.86671 

-0.86671 

0.13329 

V!SIttlLIIY*5 

C. 97898 
-O.OI383 
-0.02359 
-0.02598 
-0.61777 

-C. 02152 
C. 98617 
-0.02359 
-0.02598 
-0.61777 

-0.02152 

-0.01383 

0.97696 

-0.02598 

-0.61777 

-0.02152 
-0.01 383 
*0.02359 
0.97902 
-0.61777 

-0.02152  2.21075 

-0.01383  0.6523) 

-0.02)59  -0.88)25 

-0.02598  -2.37865 

0.3822)  -3.8)00) 

1.21075 

1.6520) 

0.11675 

-1.37865 

-2.83003 

0.21075 
0.65203 
1.11675 
-0. 37665 
-1.8)00) 

-0.78925 

-0.39797 

0.11675 

0.621)5 

-0.8)00) 

-1.78925 

-1.39797 

-0.88)25 

-0.37865 

0.1*997 

VISIBILITY*? 

0.97662 

-••02)38 

-0.02)38 

-0.02)38 

-0.023)8 

2.521  )o 

1.5217/ 

0.571)6 

-0.978*9 

-1.97869 

-0.01505 

0.98995 

-0.01505 

-0.01505 

-0.01505 

0.8391) 

1.6891) 

0.6891) 

-3.11587 

-1.11587 

-0.C2558 

-0.02558 

0.979*2 

-3.02558 

-0.02558 

-0. 726)7 

0.2736) 

1.2756) 

0.2736) 

-0.72*37 

-0.07825 

-0.02825 

-0.02925 

0.97175 

-C. 02825 

-2.291*3 

-1.2919) 

-0.7919) 

0.70857 

-0.29193 

-0.67198 

-0.67198 

-0.67198 

-0.67198 

0.328C7 

-3.806)0 

-2.806)0 

-1. 606)0 

-0.804)0 

0.19)70 
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(cont.) 


|l>Uk|in  INM  ttNAT  IIINAl  AIRP1I8T 


HCI051  LOSS  MATRIX  VtKNON  LOSS  MAI  4  I  X 


f.f  IL  INC.  2 


0.99592 

-0.0P60S 

-0.0**t8 

-0.00608 

-0.03608 

1.16125 

0.15175 

-C.8*0?5 

-  1.86825 

-2.86825 

-0.01190 

C  .9881  1 

-0.01 19C 

-C. 01190 

-O.CI 19'' 

-0.15635 

C. 8*515 

-0.15*05 

-1.15685 

-2.15686 

-0.021*5 

-0.0216! 

0.97059 

-0.02161 

-0.02161 

-1.66)28 

-O.**3?0 

C.5S67? 

-0.66J28 

-1.66J28 

-0.0)556 

-0.03556 

-0.0)556 

0.96666 

-0.03566 

-2.619  '0 

-1.6990C 

-C.'-990C 

0. J0100 

-0.69900 

• o. 31662 

-O.JJI.62 

-0.3)66? 

-0.3)662 

0 . 66  J  38 

-3.90060 

-2.900*0 

-!  .993*( 

-0.90C60 

0.09960 

C.995v* 

-0.00696 

-0.00*96 

-0.00*96 

-0.00*96 

CHLIKGt) 

1.61109 

0.61109 

-C.5««9i 

-1.58891 

-2.58891 

-O.ul 395 

6.98605 

-0.01396 

-0.01395 

-0.01395 

O.OJ52C 

1.03520 

0. >3520 

-0.96630 

-1.96630 

-0.02*75 

-0.02625 

0.97525 

-0.02*75 

-0. C2*  75 

-1.31236 

-0.312J6 

C. 68266 

-0.31736 

-1.31236 

-C .0*1*9 

-0.06169 

-0. 0*1*9 

0.95H51 

-0.0* 1*9 

-2.63026 

-1 .630  2  5 

-P.6).  26 

0.36925 

-0.63026 

. 39355 

-u. 39365 

-0. )9):>5 

-0.39355 

0.606*5 

-3.82221 

-2.82221 

-1.82221 

-0.87721 

0.12229 

CEIL ING*5 

0.99*0? 

-J. 00598 

-0.00698 

•  0.00598 

-0.C0698 

1.29992 

0.29992 

-C.2COC8 

-1.20C08 

-2.20008 

-0.01691 

C. 98319 

-0.01681 

-  '.01681 

-0.01691 

0.32110 

1.32110 

C.  12110 

-0.62890 

-1.67890 

-0.C?9tt? 

-0 . 02982 

0.9201 e 

-0.02982 

-0.02982 

-1.12922 

-0.12922 

0.8/028 

-0.12922 

-1.12922 

-0.0*996 

-0.0*996 

■0.06996 

C. 95006 

-0.06996 

-2.52899 

-1.52899 

••C. 52899 

0.62101 

-0.62*99 

-o.*7*ie 

-0.*7*18 

-0.62618 

-0.62618 

0. 5269? 

-3.86605 

-2.86605 

-1.86605 

-0.86605 

0.15595 

CEILING'/ 

C.9932H 

-1  .00672 

-0.00622 

-0.00672 

-0.C0672 

2.  1879 

l . 10879 

0.10879 

-0.89121 

-1.89121 

-0.  01886 

0.98115 

-0.01885 

-P.01885 

-0.01885 

0.56783 

1.5678) 

0.5678) 

-0.65217 

-1.65217 

-0.03365 

-C. 03365 

0.96655 

-0.03365 

-w. 0JJ65 

-0.97977 

0.02023 

1 .0707  3 

0.0202) 

-0.97977 

-0 . 06599 

-C. 05599 

-0.05699 

0.96601 

-0.06599 

-2.66816 

-1.66816 

-C. 66816 

0.55186 

-0.66816 

-0.5120? 

-0.63202 

-0. 53202 

-C. 53202 

0.66796 

-3.817)6 

-2.817)5 

-1.81735 

-0.812)5 

0.18265 

visibility*? 

0.99*1* 

0*586 

--*.—5*6 

-C. 00586 

-0.00586 

1.70770 

C. 70770 

-C, 29230 

-1.292)0 

-2.29230 

-C.C07*? 

0*99? 58 

-  '.^''7*? 

-'■.00762 

-C.CC762 

0.27260 

1.27268 

0.27268 

-0.727)2 

-1.72732 

-C .01 *96 

-0.01196 

0.9080* 

-0.01196 

-C. PI  196 

-1.15089 

-0.15089 

C. 8691  1 

-..15089 

-1.150*9 

-Q.C1923 

-0.01923 

-*.01923 

0.98077 

-0.C192) 

-?. 55603 

-1.55603 

-P.55603 

0.66)97 

-0.55603 

-0.53100 

-C. 53189 

-0.53189 

-0.5)189 

0.6681  1 

-  3.93)  55 

-2.9)155 

-1.9)155 

-P. 9)185 

0.06*65 

V1SI8IL ! TY*  3 

0.99263 
-0.99«2fc 
-<*. 01*21 
-0.0?  3v-  3 
-0.60863 

-0.00737 
0.991 7* 
-0.01*21 
-C  .02  30  3 
-0.60863 

-O.OC  737 
-0.00826 
0.98579 
-0.O23C  3 
-0.6*063 

-0. or  737 
-** • 0*026 
-C.01*?l 
f. 97697 
-0.62863 

-O.OC7 )7 
-0.CP826 
-0.01621 
-0.02301 

0.  )<i|  ) 7 

2.0997* 
0.55769 
-0.96077 
-?. *558* 
-3.91  30? 

1.0897* 

1.55769 

0.03923 

.*550* 

-2.91302 

O.C89»* 

0.55769 

I.C3923 

- c . *550* 

-1.9!  )'* ? 

-0.91026 

-0.66231 

0.03923 

0.56616 

-0.91102 

-1.91026 

-1.66231 

-0.96077 

-0.655*6 

0.0869* 

VI518II 1 IV*  5 

C • 99 1)7 
-5.00967 
-C .  '1661 
-0.0269* 
-0. 711  * f 

-C. 00863 
0.99033 
-0.01661 
-C .0269* 
-0. 71199 

-0 • G*8  6 ) 
-O.OC  76 7 
0.983)9 
-*.0?69* 
-0.  7Hv9 

-0.00863 
-0.00967 
-C. 01661 
0.97306 
-*.71 1 39 

-0.0.1861 

-0.C0967 

-*..01661 

-(/.C28M6 

0.28801 

2.62 396 
0.95590 

-0.6M668 

-2. 116/7 
-3.89QOO 

1.62396 

1 .95590 
). 30*9? 
-1.31672 
-2.89000 

C. 62396 
0.9S59C 
l. 3^*9? 
-0.3167? 
-1 .890*0 

-0.17606 

-0.0*610 

0.1069? 

0.68128 

-0.890*0 

-1.17606 

-1.06610 

-0.6950* 

-0.31672 

0.10920 

VISIBK  117'  7 

0.99069 

-0.00731 

-0.009)1 

-C.0*9  u 

-W.Or 9)1 

2.95656 

1.9)656 

C. 95656 

- C • 06  3*  * 

-1.0*1** 

-C.MC*? 

L . 98958 

-0.010*? 

-0.010*2 

-C.oi0*2 

1 .20386 

2.20385 

*.2*3*5 

0.23)05 

-0.79615 

-0.01  79<, 

-0.01 79* 

0. 98?U6 

-0.01 79* 

-O.CI 79* 

-0.52966 

C .6  70)6 

1  .*  70  '* 

0.4  703* 

-0.52966 

-C  . 

-0.02932 

-0.0?9c? 

0.97090 

-0 .C  290? 

-?.?  )0lO 

-1.2)010 

-C.2K1C 

3. 76990 

-0.2)013 

-<*.  760*2 

-v . 76**2 

-0. 760*2 

-C. 7*8*2 

C . 2  31 

-  3.0  7  70? 

-  2 . 8  7  7P  2 

-1.077-? 

-0.8  7  7*> 

0.1229* 
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(cont.) 


Ofrutl  if  H  t  0MAM4  ,  NFB6AS«A 


Htinut  Luss  MATRIX  VERNON  EOSS  MAUI* 


C£ IL INC*? 


0.9972C 

-C. 00280 

-3.00200 

-o.o^eo 

-O.^f  28-' 

1.0002f 

0.00023 

-0.9998P 

-1.99980 

-2.99980 

-0.01715 

0.982C5 

-0.01715 

-C.Ot  715  ' 

-C.I  715 

-3.77116 

0.7286* 

-C. 271 16 

-1.27116 

-2.27116 

-O.C123C 

-0.01210 

0.<>«7  70 

-C.0121C 

-0*012  If" 

-1.51701 

-C .51701 

C  .*8297 

-0.51701 

-1.51701 

-0.0*911 

-0.0*911 

-0.04913 

0. 95087 

-0.0*911 

-2. 7**11 

-1. 7**11 

-9. 7**13 

0.25587 

-0. 7**11 

-0.7B*0? 

-0.28*02 

-0*28402 

-3.28*02 

0.71598 

-1.897''* 

-2.89708 

-1.89706 

-0.89708 

0. 10292 

CEILING** 

0.99615 
-0.0236} 
-0.0169* 
-0.0676* 
-0. 19107 

-0.003B5 
e. 976*7 
-0.01694 
-0.06764 
-0.39107 

-0.00185 

-0.02361 

0.98306 

-0.0676* 

-0.19107 

-0.00185 
-0.02363 
-0.0169* 
0.91236 
-0  19107 

-0.00185 

-0.02161 

-0.0169* 

-0.0676* 

0.60891 

1.45061 
0.05677 
.  -1.29951 
-2.62889 
-1.85070 

0.55061 

1.05677 

-0.29951 

-1.62889 

-2.85070 

-0.5*917 

0.05677 

0.700*7 

-0.62889 

-I.R5Q7C 

-1.5*917 

-0.9*121 

-0.29951 

0.37111 

-0.85070 

-2.5*917 

-1.9*123 

-1.29951 

-0.62689 

0.1*919 

CEIL |NG*6 

C.995** 
-0.02801 
-0.02036 
-l .08020 
— 0.*63*9 

-0.00*56 

0.97199 

-0.02906 

-0.08020 

-0.*61*9 

-0.00*56 

-0.028C1 

0.9799* 

-0.08020 

-0.*63*9 

-0.00*56 

-0.02801 

-0.02006 

0.91980 

-0.*61*9 

-0.00*56 

-0.02601 

-0.02006 

-o.oeo2r 

0.51651 

1.76976 

0.10182 

-1.11575 

-2.5*211 

-1.81578 

0.78976 
1.50182 
-0.1 1575 
-1.5*211 
-2.61578 

-0.2102* 
C. 13162 
0.86*25 
-0.5*213 
-1.8157* 

-1.2102* 
-0.69618 
-0.1 >575 
0.*5787 
-0.61578 

-2.2102* 

-1.69618 

-1.11575 

-0.5*211 

0.18*22 

VlSIblt ltr»2 

0.99662 

-0.33118 

-n. 00158 

-0.03538 

-0.00338 

l .*  3* 1 3 

1-.  *3*13 

-3.566-*f 

-1.56593 

-2.56590 

-0.00*58 

0.995*2 

-0.09*58 

-C. 00*58 

-0.00*58 

0.067*9 

1.067*9 

0.967*9 

-0.93251 

- 1 .93251 

-0-01289 

-0.01289 

0.98711 

-0. 01289 

-0.01289 

-1.29213 

-0.29210 

0.7079C 

-0.29210 

-1.29213 

-0.01615 

-0.01615 

-0.01615 

0.98385 

-0.C161S 

-2.63188 

-1.63188 

-0.63188 

3.16612 

-0.61188 

-0.**7l* 

-0.**7l* 

—3.**  71* 

-0. **  7  l  * 

0.55286 

-1.9*686 

-2.9*686 

-1.9*686 

-0.9*686 

0.3511* 

V1S13IU1V** 

0.99557 
-0,00599 
-0.01666 
-0.07 l U 

*  J  •  •  ** 

-0.03** 1 
0.99*01 
-0.01636 
-0.02111 
-C. 58*  7* 

-0.03443 

3.98)14 
-0.0? Ill 
-9.S847* 

-0.0044) 
-r .00599 
_r>.OI  606 
''•97389 
-0.58474 

-C.t'O**  3  2.3*327 

-0.00599  0.52089 

-0.01686  -0.991*7 

-0. 02111  -7. *7552 

0.61526  -  3.97*28 

l  .0*327 
1.57089 
0.00858 
- 1  . *  755? 
-7.97*78 

0,3*377 
0.57089 
1. 0-9858 
-C.*75S2 

-l.9?*76 

-0.95678 
-0. *  791 1 
C. 00858 
0. 57**6 
-0.92*26 

-1.95678 
-l .*791 l 
-0.991*7 
-0.*7552 
0.37577 

VIS1011 ll»>6 

0.99*96 

-c .0  ,50* 

-0.0051* 

-/>*OC504 

-9. 0050* 

2.**l*  3 

1 . ** 1*  3 

0.**!*) 

-0.55857 

-1.55857 

-0.00687 

«.  .99118 

-0.00682 

-0.0*68? 

-0.3068? 

0.817 )- 

1.81730 

1 .81 7 10 

-0.18773 

-1.18770 

-0.01918 

-( .01916 

0.98CO7 

0191H 

-0.0191* 

-0. 79*65 

0.70515 

1.2C515 

0.73515 

-0.79*85 

-0.07*-,* 

-7. 07*0* 

-0.0?*.* 

.97*96 

-0.L?*0* 

-7.  37  3  3' 

-1.17)10 

-C.  >7  3 1C 

0.62670 

-0.373)0 

-0.66559 

-0.66559 

-0.66539 

-0. 66**9 

G.  11**1 

-1.9.195? 

-7.9o.j8* 

-1.90952 

-3.90957 

0.093*8 
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(cont 


RANDOLPH  *f  ft,  S4N  ANTONIO.  TF*»5 


HE  I  On C  LOSS  NAtRM  VERNON  LOSS  M»r<WX 


CHIING*2 


0.99322 

-0.00919 

-0.05421 

-0.06068 

-0.28104 

-0.00678 
0.99081 
-C. 05421 
-0.06068 
-0.28104 

-0.00678 
-0.00919 
0.94579 
-0.06068 
-0.281  j4 

-0.00o78 

-0.00919 

-0.05421 

0.9)932 

-0.28104 

-0.00678 

-0.00919 

-0.05421 

-0.06368 

0.71896 

CEIL ING*4 

1.14214 

-0.17740 

-1.48219 

-2.70001 

-3.82048 

0. 14214 
0.82260 
-0.48219 
-1. 70001 
-2.82048 

-0.85786 
-0.17740 
0.51781 
-C. 70001 
-1.82048 

-1.85786 

-1.17740 

-0.48219 

0.29999 

-0.82048 

-2.65786 

-2.17740 

-1.48219 

-0.70001 

0.17952 

0.99044 

-0.01296 

-0.02637 

-0.08549 

-0.39592 

-0.00956 

0.98705 

-0.07637 

-0.08549 

-0.39592 

-0.00956 

-0.01295 

0.92363 

-0.08549 

-0.39592 

-0.00956 

-0.01295 

-0.076)7 

0.91451 

-0.39592 

-0.00956 
-0.01295 
-0.07637 
-0  08549 
0.60408 

CEIL  ING*6 

1.69505 

0.22083 

-1.2)151 

-2.55477 

-3.73355 

0.69505 

1.22083 

-0.2)155 

-1.55477 

-2.73355 

-0. 30495 
0.22083 

0. 76849 

-0.55477 

-1.7)355 

-1.30495 
-0.77917 
-0.2)151 
0,  44523 
-0.73355 

-2.30495 

-1.77917 

-1.23151 

-0.53477 

0.26643 

C. 98862 
-0.01543 
-0.09092 
-0.10183 
-0.47150 

-0.01138 
0.98457 
-C. 09092 
-0.1C183 
-0.47150 

-0.01138 

-0.0154} 

0.90908 

-0.10185 

-0.47150 

-0.01138 
-0.01543 
-0.09092 
0.89817 
-C. 47150 

-0.011)8 
-O.C1543 
-C. 09092 
-0.10183 
0.52850 

2.105)3 

0.516)3 

-1.04547 

-2.44702 

-3,66903 

1.1053) 

1.51633 

-0.04547 

-1.44702 

-2.66908 

0.10533 

0.516)3 

0.95453 

-0.44702 

-1.66908 

-0.89467 
-0.48367 
-0.04547 
0. 55298 
-0.60908 

-1.89467 

-1.48)67 

-1.04347 

-0.44702 

0.3)032 

Vl SIBIL  I 7742 

0.99468 

-0.00381 

-0.01268 

-0.01289 

-0.47612 

-0.00532 

0.99619 

-0.01268 

-0.01289 

-0.47612 

-0.005)2 

-0.00381 

0.987)2 

-0.01289 

-0.47612 

-0.00532 

-0.C0381 

-C.0l26e 

0.98711 

-0.47612 

-0.00532 

-0.00381 

-0.01268 

-0.01289 

0.52)88 

1.57604 

0.17636 

-1.21723 

-2.59058 

-3.94329 

0.57604 
1.  17636 
-G. 21723 
-1.09056 
-7.94329 

-0.42396 

0.17636 

0.78277 

-0.59056 

-1.94329 

-1.42396 

-0.82)64 

-0.2172) 

0.40944 

-0.94)29 

-2.42)96 

-1.82)64 

-1.2172) 

-0.59056 

0.03671 

VI 5 IBIL 1 TY«4 

0.9930C 
-0.00500 
-0.01669 
-0.01694 
-C. 62602 

-0.00 700 
0.99500 
-0.01669 
-0.01694 
-J. 62602 

-0.00700 

-0.0050C 

0.98)31 

-0.01694 

-0.62602 

-0.00700 

-0.00500 

-0.01569 

0.98)06 

-6.67602 

-0.00700 
-0.00500 
-0.01669 
-0.01694 
0. 37)98 

2.27734 

0.69981 

-0.86194 

-2.40838 

-3.91806 

1.27734 
1.69981 
0.13106 
- 1 .40838 
-2.91806 

0.27734 

0.69981 

1.13106 

-0.40838 

-1.91806 

-0.72266 
-0.30019 
0.1)106 
). 59162 
-0.91806 

-1.72266 

-1.30019 

-0.86894 

-0.408)8 

0.08194 

VI5IBH1IY.6 

0.99216 
-C. 00562 
-0. 01869 
-0.01900 
-0.70133 

-0. 33784 
943e 
-0.0.869 
-O.Ol'OO 
-0.731)3 

-0.00784 
-0.00562 
0.96131 
-0.01900 
-o. 701 33 

-C. 00784 
-0.00562 
-r. 01869 

C • 98  ICO 
-6. 701)3 

-0.C0784 

-0.00567 

-0.01869 

-0.01900 

0.29867 

2.67827 

0.99905 

-0.66980 

-2.30420 

-3.90357 

1.67827 

1.99905 

0.3)020 

-1.30420 

-2.90357 

0.67827 

0.99905 

1.33020 

-0.30420 

-1.903*7 

-0. 3217) 
-0.00095 
0. 33020 
0.69580 
-0.90)57 

-1.3217) 

-1.00093 

'0.66980 

-0.)0420 

0.0964) 

11  (cont.) 


TABLE  2-4 

VERNON'S  SCHEME  OF  DEMERITS 


<0 

8 

u 

o 

U- 


[|  Observed 

1 

2 

3 

4 

5 

0 

1 

2 

3 

4 

1 

0 

1 

2 

3 

2 

1 

0 

1 

2 

5 

2 

1 

0 

1 

4 

5 

2 

■ 

0 

4j 


0 


■t  — 


where  r.  is  the  total  number  of  times  that  class  i  is  forecast,  n..  is  the  number  of 
times  that  class  j  is  observed  when  class  i  is  forecast,  p.  is  the  climatological 
probability  of  class  j,  and  d„  is  the  demerit  ascribed  to  the  error  of  forecasting 
category  i  when  category  j  is  observed.  The  demerits  are  displayed  in  Table  2-4. 

The  method  for  obtaining  the  weights  to  maximize  the  score  was  also  devised  under 
this  contract  by  Bryan  [4].  The  sets  of  25  weights  for  each  of  42  predictands  are  given 
in  Table  2-3,  also. 


2.2  Verification  of  Test  Forecasts 

The  weight  functions  discussed  above  were  applied  to  probability  forecasts  to 
produce  categorical  forecasts  foi  lour  statistical  techniqu  s  for  the  42  predictands 
listed  in  Table  2-5.  The  statistical  techniques  are  climatological  expectancy  of 
persistence  (CEP),  grouping,  Lund,  and  multiple-discriminant  analysis  (MDA). 
Categorical  persistence  and  subjective  forecasts  for  the  same  42  predictands  were 
available  also.  The  forecasting  skill  of  the  six  techniques  on  all  42  predictands  were 
measured  by  three  scores:  percentage  of  hits,  Heidke  skill  score,  and  Vernon  skill 
score. 

To  aid  in  analyzing  the  scores,  two  quantities  [7],  I  and  t,  were  computed.  The 
index  I  is  a  measure  of  the  amount  of  increase  or  decrease  in  forecasting  skill  of  one 
technique  relative  to  another  technique.  The  paired-comparison  t-vaiue  tests  whether 
the  mean  score  for  one  forecast  technique  is  statistically  significantly  different  from 
the  mean  score  of  another  technique. 


2.2.1  Percentage  of  Hits 

The  percentages  of  hits  for  six  forecast  techniques  for  42  predictands  are  given  in 
Table  2-5.  The  MDA  forecasts  achieved  the  highest  score  on  24  of  the  42  predictands, 
CEP  was  high  on  eight,  and  high  scores  on  the  remaining  10  predictands  are  ties  or 
are  spread  among  the  other  forecast  techniques. 


For  the  percentage-of-hits  score,  the  index  I  is 

PHs  -  phpst 

I  =  —  —  x  100, 


100  -  PH 


PST 


(2-8) 


where  PH  and  PH  indicate  statistical  and  persistence  percentage  of  hits,  respec- 
u  JrO  1 

tively.  Values  of  I  for  the  "average-over-station"  percentages  of  hits  and  the  "average- 
over- all-stations"  are  presented  in  Table  2-6.  The  MDA  technique  yielded  the  highest 
values  on  all  six  averages  and  on  the  overall  average.  For  all  techniques,  there  is  a 
consistent  improvement  in  the  index  with  increasing  forecast  length.  The  index  I  for 
MDA  increases  from  6.9  to  22.1%  for  ceiling  forecasts  and  from  11.4  to  32.7%  for 
visibility  forecasts.  For  all  predictands  combined,  the  increase  of  MDA  over  persistence 
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TABLE  2-5 

PERCENTAGE-OF-HITS  TEST  RESULTS  FOR  CATEGORICAL  FORECASTS 
FOR  EVALUATION-YEAR  DATA 

(?v  Predictand  element  Is  ceiling 


Pradlctand 

No.  of 
tests 

Percentage  of  hits 

Sta 

Pest 

length,  hr 

Pars 

Subj 

CEP 

Group 

t  unj 

MDA 

ACY 

3 

681 

87.22 

86.05 

86.93 

83.20 

73.13 

37.57 

CEF 

2 

630 

83.38 

6lJ.l(6 

06.31 

85.es 

85.53 

-» f  •  w 

OCA 

3 

5>M 

91.68 

90.ee 

90.57 

91.51 

31 . 1 5 

91 .65 

101. 

1,233 

87. 11! 

87.’(5 

37.50 

86.20 

7. .67 

07.76 

OFF 

2 

69*1 

89.77 

86.6o 

89.77 

83. 77 

O-i  .29 

RND 

2 

692 

bo.  78 

78.90 

01.21 

('“  ‘7 

78. 76 

.'9.9' 

WRI 

2 

oil 

83.80 

31.51 

05. 1  'i 

3-f. ,  ,’3 

31* .  7„ 

56 .  tV 

Mean 

2-3 

5,152 

86.26 

85.19 

36.fi9 

36.21 

“.'■6 

m3 

ACY 

Mi 

6^1 

3l|.lS 

33.23 

O-'l.'s.- 

‘..I 

1.1. 

CEF 

653 

79.5ii 

79.59 

79. oS 

.A  6'* 

,/•  * 

5.c* 

OCA 

9V1 

90.O? 

88.97 

90.99 

',1 . 56 

' 

10L 

1  ,f|5l 

31 .9I1 

33.32 

85.12 

35.5, 

(9.  1 

*>• .  Jo 

OFF 

652 

83.59 

33.90 

85.28 

7a  i‘> 

86.31 

RND 

680 

7i.i»7 

77-06 

/5.09 

75.  vV 

72.3c 

7‘(.83 

WRI 

■1 

519 

79-77 

80.15 

35.2- 

31' 

Mean 

>1-5 

5,152 

81.59 

32.59 

32.  tC 

32.5-. 

m  • l'*1 

BSB 

ACY 

676 

3o.i(7 

8c.  K 

32.lv. 

'%’*) 

/c.71 

CEF 

■•wi  - 

669 

73. 9*1 

78.77 

76.25 

73.93 

w  *1*. 

OCA 

651 

36.3‘; 

33.23 

33.69 

88./. 

35.26 

~V.  /2 

IDL 

-  S9B 

1  >‘*52 

7C.2I1 

31.32 

Si  ,‘j6 

51.73 

79.61 

■32.23 

OFF 

llKB$ 

661. 

82.25 

-31.95 

81 . 73 

35.  -5 

,7.1' 

3^.  */• 

RND 

km 

678 

65.93 

71.73 

7'i.o. 

6.0  7 

WRI 

■9 

519 

76. 50 

79.50 

f%vC 

/>.  .v 

67.52 

♦  •  1 

Mean 

6-7 

5,359 

77. 71 

31 . 19 

80.56 

■31 

7-.-/ 

S2.6. 

(b)  ProJictond  ol*nont  is  vr«ilild> 


Pr.dictand 

No,  of 

(’orconiago  cl  ’  its 

Sta 

Fcst 

length,  hr 

tests 

f  ora 

SuLj 

0E> 

El 

•OA 

AfY 

3 

699 

*  A' 

;>  ♦->* 

■Y,,l(l 

r.r  • 

- 

36.*/ 

K3E1 

sr.iii 

CEF 

2 

632 

3'..  16 

’5. >5 

33.10 

35.9C 

6c. 1  ' 

v.r6 

OCA 

3 

609 

9  .9. 

X>'<' 

12.12 

/(I  a. 

3 

1,536 

nr  ♦  ♦ 

A  * 

■>9.6 

2 

69-'» 

9-1.6,- 

.•1.53 

',K.  •(,!, 

,0  .  56 

•  •  ’ 

92 .  -•! 

“  I 

2 

7Cc 

91  .'13 

M.-*6 

91 . .  • 

92.51 

Easl 

2 

612 

82.63 

,3.  .5 

* 1  7> 

*1  .J1 

Mean 

2-3 

33. 1 9 

39.22 

■SB 

;i 

35. X 

ACY 

5 

665 

■ 

■■■ 

35.  ;• 

r  -tl* 

<.£- 

CEF 

!( 

672 

yE  pvifl 

3l .  - 

67.26 

32.29 

OCA 

5 

696 

Ht  Ki9 

,'l.C  . 

95.,*7 

,»5.!v 

‘  * 

95.68 

IOC 

£ 

1,511 

meSHi 

*U«  ‘/t 

9C.59 

A  r* 

OFF 

695 

>  . 

>1.77 

91.5* 

*1.-  > 

>c.06 

RNO 

1( 

682 

/c 

•3.  cl 

'5.7a 

WRI 

1( 

51 1( 

73.63 

7. .90 

76.  ‘6 

mm 

7*.  V 

Atean 

1.-5 

5,251 

36.80 

86.96 

mmm 

89.5. 

ACY 

7 

657 

35.71 

88.89 

91.17 

92.2*. 

81.-5 

92.35 

CEF 

OCA 

6 

7 

659 

715 

70.25 

91  .l.ll 

80.01 

91 .44 

81.69 

91<.Sl 

70.31 

9 ‘.35 

56.69 

0..8I 

32.  c\ 
*.'1 

100 

7 

1,558 

.311.58 

05.13 

89.1(6 

39. 5t 

*».*6 

OFF 

6 

618 

90.78 

09.7’t 

91.1c 

95.20 

93.57 

34 . 70 

RND 

6 

682 

92.67 

93.16 

9*1.1  5 

(fRI 

6 

51/ 

76.21 

7  6.02 

81.62 

-V. 

a  • 

*i. 

Msan 

6-7 

KB 

05.19 

KBl 

89.87 

81.2*' 

81.51 

■20 

I 

l 

I 


| 

I 

\ 


(c)  Composite  cf  (a^  anj  (i>)  for  all  Static  ns  and  for»ci*ts 


|  .(0.  of 
j  tests 

. 

m-mo  p«'rc«>ntnnF>  rf  inis 

nors 

Subj 

CCl 

Group 

1  unj 

**OA 

bp 

flll.21 

aii.06 

m 

89.  So 

70.00 

8  ".  1  ■ 

_ 

\ 

i 
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TABLE  2-6 

PERCENT  IMPROVEMENT  (I)  OF  PERCENTAGE  OF  HITS  FOR  CATEGORICAL  FORECASTS 
RELATIVE  TO  PERSISTENCE  FOR  EVALUATION-YEAR  DATA 


Pred ictand 

I.  % 

Elem 

Fcst 

Sub  j 

CEP 

Group 

Lund 

MOA 

length,  hr 

2-3 

-7.8 

1.7 

-1.8 

-48.8 

6.9 

CIG 

4-3 

6.4 

3-7 

5.1 

-20.8 

1 4 .8 

15.6 

12.8 

12.5 

- 1 4 . 5 

22.1 

-8.7 

9-0 

2.2 

-37.5 

11.4 

VIS 

4-5 

2.7 

19.0 

17.1 

-25.4 

22.0 

6-7 

10.6 

31.6 

27.4 

-24.8 

32.7 

All  predictands 

4.7 

13.7 

10.6 

-26.7 

18.7 

TABLE  2-7 

t-VALUES  COMPARING  THE  MEAN  PERCENTAGE  OF  HITS  FOR  CATEGORICAL 
FORECASTS  RELATIVE  TO  PERSISTENCE  FOR  EVALUATION-YEAR  DATA 


Fcst 

length }  hr 

t-vaiue 

Sub  j 

CEP 

Group 

Lund 

MOA 

-3.20 

1.80* 

-0.00 

-O.98 

2.8lt 

4. . 

1.33 

3.21 1 

5.45t 

-2.53 

7.627 

-  { 

3.66t 

6.07t 

6.827 

-2.38 

9-577 

All 

1.74* 

5.69t 

5.037 

-2.86 

8.70f 

*Mean  percentage  of 
for  persistence  at  the 
tMean  percentage  of 
for  persistence  at  the 


hits  is  significantly  higher1 
%  level. 

hits  is  sign ■ f icant ly  higher 
1%  level. 


than 

than 


the  mean 
the  mean 


IS 


is  18.7%.  The  corresponding  figure  for  subjective  forecasts  is  4.7%.  However,  this  is 
caused  by  poorer-than-persistence  forecasts  at  2-3  hr  being  balanced  by  better-than- 
persistence  forecasts  at  4-7  hr. 

The  index  I  is  highly  dependent  upon  the  length  of  the  forecast  period.  Therefore, 
the  scores  for  v.he  same  forecast  length  for  the  same  technique  were  considered,  14 
scores  in  all,  aid  a  paired-comparison  t-test  was  applied  to  determine  whether  the  mean 
of  the  14  scores  for  one  technique  was  statistically  significantly  different  from  the  mean 
score  for  another  technique.  Values  of  t,  comparing  all  techniques  with  persistence,  are 
given  in  Table  2-7.  The  mean  MDA  score  is  statistically  significantly  higher  than  the 
mean  persistence  score  at  the  1%  level  at  all  three  forecast  lengths  and  for  all  predictands 
combined;  CEP  is  better  at  the  5%  level  for  2-3  hr  and  at  the  1%  level  for  other  time 
periods  and  over  all;  grouping  is  better  at  4-7  hr  and  over  all;  subjective  is  better  at 
6-7  hr  and  over  all.  The  t-test  was  applied  to  compare  MDA  with  CEP,  the  second- 
best  technique.  MDA  was  significantly  better  at  the  1%  level  for  both  4-5  and  6-7  hr, 
but  there  was  no  significant  difference  at  2-3  hr.  Closer  investigation  of  the  scores  in 
Table  2-5  indicates  that  the  improvement  of  MDA  over  CEP  is  larger  for  the  ceiling 
forecasts  than  for  the  visibility  forecasts. 

Briefly,  then,  the  MDA  percentages  of  hits  are  higher  than  those  for  any  other 
technique,  the  CEP  technique  is  second,  grouping  third,  subjective  fourth,  persistence 
fifth,  and  Lund  sixth.  The  lead  of  MDA  over  the  other  techniques  is  statistically  sig¬ 
nificant  beyond  the  1%  level,  the  only  exception  being  2-3-hr  CEP  scores. 


2.2.2  Heidke  Skill  Score 

The  scores  for  42  predictands  for  six  forecast  techniques  are  given  in  Table  2-8. 
The  MDA  scores  were  highest  on  18  of  the  42  predictands,  subjective  scores  were  hi;'h 
on  15,  and  persistence  was  high  on  five.  The  means  taken  over  all  predictands  [part  (c) 
of  the  table)  show  that  the  subjective  scores  average  slightly  higher  than  the  MDA  scores, 
then  there  is  a  gap  to  the  CEP  and  persistence  mean  scores,  and  grouping  and  Lund  trail. 

For  the  Heidke  skill  score,  the  index  I  is 


H.  -  H 
_ 


PST 


1  - 


H 


PST 


(2-9) 


where  H.  is  the  score  for  the  jth  technique  and  Hp^  is  the  persistence  score.  Table  2-9 
contains  the  index  values  for  the  "average-over-station"  values  in  Table  2-8.  The  MDA 
technique  had  the  highest  index  on  three  of  the  six  groupings,  and  subjective  was  high  on 
the  other  three.  For  both  MDA  and  subjective,  the  improvement  over  persistence  increases 
with  increasing  forecast  length.  The  subjective  index  values  are  not  as  good  as  MDA  at 
2-3  hr  but  are  better  than  MDA  at  6-7  hr;  the  scores  for  the  intermediate  period,  4-5  hr, 
are  inconclusive.  None  of  the  technique  mean  scores  is  statistically  significantly  higher 
than  the  persistence  mean  score  at  2-3  hr  or  at  4-5  hr;  at  6-7  hr,  MDA,  subjective,  and 
CEP  are  significantly  better  than  persistence.  Considering  the  means  taken  over  all 
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TABLE  2-8 

HEIDKE-SCORE  TEST  RESULTS  FOR  CATEGORICAL  FORECASTS 
FOR  EVALUATION-YEAR  DATA 


(o)  PrecJictoiid  element  is  coiling 


Predict  and 

No.  of 

Heidke 

score 

St? 

Fcst 

length,  hr 

tests 

Pers 

Sub  j 

CEP 

Group 

B 

MDA 

"ACY - 

3 

68l 

O.600 

0.583 

0.595 

0.557 

0.457 

o'.  600  ' 

CEF 

2 

650 

0.636 

O.656 

0. 700 

O.656 

0.619 

0.727 

DCA 

3 

54 1 

0.61 5 

0.578 

0.563 

0.590 

0.542 

0.421 

0.61 3 

IOL 

3 

1,285 

0.577 

0.593 

0.582 

0.401 

0.55-4 

OFF 

2 

694 

O.712 

O.636 

0.712 

C.712 

•  ‘x  7 

0.720 

RNO 

2 

69  2 

O.613 

0.588 

0.6l  6 

0.609 

0.584 

O.619 

WRI 

2 

611 

0.612 

0.567 

0.595 

O.636 

0.601 

0.661 

Mean 

2-3 

5,152 

0.624 

0.600 

0.623 

KB 

0.516 

0.643 

Percent 

improvement  over  pers 

- 

-6.4 

-0.3 

-2.4 

-28.7 

5.1 

ACY 

.  5 

651 

0.507 

C.559 

0.506 

0.499 

0.512 

0.513 

CEF 

4 

655 

0.557 

0.547 

0.567 

c.521 

0.436 

0.603 

DCA 

3 

544 

o.54o 

c.552 

0.57C 

0.439 

0.526 

0.383 

0.563 

IOL 

5 

1,451 

0.44l 

0.475 

c.435 

0.38c 

0.4  73 

OFF 

4 

.  652 

0.529 

0.555 

0.51 4 

0.46? 

0.408 

0.456 

0.457 

0.554 

C.455 

RND 

4 

680 

0.429 

0.524 

0.430 

WRI 

4 

519 

0.509 

0.521 

0.527 

0.519 

C.431 

0.590 

Mean 

4-5 

5,152 

0.502 

0.530 

0.503 

0.482 

0.405 

0.536 

Percent 

improvement  over  pers 

- 

5.6 

1.2 

-4.0 

-19.5 

6.8 

ACY 

7 

67 6 

o.4oo 

0.476 

0.402 

0.421 

0.272 

0.421 

CEF 

6 

669 

0.427 

0.529 

0.449 

0.435 

0.38c 

0.348 

O.518 

DCA 

7 

681 

0.4  09 

0.49c 

0.435 

0.445 

0.48? 

IDL 

7 

1,452 

0.326 

0.438 

0-31 4 

0.326 

0.347 

0.331 

OFF 

6 

664 

0.489 

0.497 

■SHU 

C.3S1 

0.393 

0.535 

RND 

6 

678 

0.318 

0.485 

C.29S 

0.28c 

C.37C 

WRI 

6 

519 

0.4?7 

0.315 

0.362 

0.293 

0.519 

M<’ 

6-7 

5,339 

0.399 

O.491 

0J106 

0.581 

0.330 

Hi 

improvement  over  pers 

- 

15.3 

1.2 

-5.0 

-11.5 

9.2 
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(b)  Predictund  element  is  visibility 


j  PreJictand 

No.  of 

I’eidke 

score 

Sta 

Fcst 

length,  hr 

tests 

Pers 

Subj 

CEP 

3rcup 

Lund 

MOA 

ACY 

3 

699 

0.351 

C.365 

0.327 

0.500 

0.326 

CEF 

2 

632 

O.507 

'  0.5*12 

O.474 

«■’*  z 

\J*  so 

0.647 

OCA 

3 

609 

O.201 

0.20. 

0.150 

0.I6I 

C.2C9 

IOL 

3 

1 ,336 

0.299 

0.4  79 

c.396 

o.3o>7 

0.438 

0.265 

0.242 

C.320 

OFF 

2 

69H 

0.428 

0.438 

0.391 

0.374 

HMD 

2 

702 

0.375 

0.356 

0.33- 

0.363 

WRI 

2 

612 

0.559 

0. 502 

U.  566 

O.320 

1 

c.568 

Mear, 

2-3 

3,33*1 

0.396 

o.4c4 

0.378 

0.368 

C.284 

o.-'io7 

Percent 

improvement  over  pers 

- 

1.3 

-3.0 

B9M 

-13.5 

1.8 

ACY 

5 

663 

0.327 

0.322 

0.351 

•-.3o3 

v.329 

c.325 

0.483 

CEF 

3 

672 

0.449 

o.44o 

0.464 

0. 564 

0.326 

OCA 

5 

696 

0.236 

0.152 

0«2  06 

0 . 098 

o.232 

C.221 

IDL 

3 

1,311 

0.192 

0.242 

c.211 

0.1 80 

0.124 

0.244 

OFF 

5 

693 

0.371 

V..292 

0.342 

0.296 

0.344 

0.2*19 

RND 

5 

632 

0.369 

o.462 

0.469 

0.512 

vO.193 

0.421 

WRI 

5 

31  ;l 

0.38c 

0.568 

0.4^0 

0.361 

0.368 

C.43C 

Mean 

3 

'5,231 

0.332 

0.554 

0.549 

C.2?4 

0.359 

Percent 

improvement  over  pers 

3.3 

m 

-8.6 

-3  7 

1.C 

ACY 

7 

657 

0.257 

0.446 

c.356 

0.26? 

c.i  53 

C.333 

CEF 

7 

639 

0.3*11 

0-.  377 

0.537 

v.255 

C.2CC 

0.536 

DCA 

7 

713 

0.243 

0. 1 38 

0.271 

C.lSc 

C.C35 

0.22  5 

IDL 

7 

1,336 

0.054 

C.215 

C.v24 

C.O56 

0.1 59 

OFF 

7 

618 

0.336 

0.285 

c.3*n 

0.3c- 

0.273 

0.332 

RND 

7 

632 

C.239 

c.  360 

C.285 

C.252 

u.118 

V-.562 

WRI 

7 

517 

.  0.592 

0.547 

0.422 

..324 

0.311 

e.367 

Mean 

7 

'3,164 

0.266 

C.51; 

0.288 

>-.235 

C  .1 68 

0.299 

Percent 

improvement  ever  pers 

- 

mm 

5.0 

-4.2 

BSM 

IB 

(c)  Composite  cf  (o)  and  (b)  (cr  all  stations  and  forecasts 


No.  cf 
tests 

Mean  Heidke  sccre 

Pers 

Subj 

mm 

Group 

!  und 

MOA 

31,572 

m 

0.449 

m 

0.395 

^-05- 

v.4-16 

( 
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TABLE  2-9 

PERCENT  IMPROVEMENT  (I)  OF  HEIDKE  SCORES  FOR  CATEGORICAL  FORECASTS 
RELATIVE  TO  PERSISTENCE  FOR  EVALUATION-YEAR  DATA 


Predictand 

I.  % 

Elem 

Fcst 

length,  hr 

Subj 

CEP 

Group 

Lund 

MDA 

2-3 

-6.4 

-0.3 

-2.4 

-28.7 

5.1 

CIG 

*»-5 

5.6 

1.2 

-4.0 

-19*5 

6.8 

6-7 

15.3 

1.2 

-5.0 

-11. 5 

9.2 

2-3 

1.3 

-3.0 

-4.6 

•  18.5 

1.8 

VIS 

4-5 

3.3 

2.5 

-8.8 

-8.7 

1.0 

6-7 

6.9 

3.0 

-4.2 

-1 3.4 

4.5 

All  predictands 

5-0 

0.9 

-4.7 

-15.5 

4.5 

TABLE  2-10 

t- VALUES  COMPARING  THE  MEAN  HEIDKE  SKILL  SCORES  FOR  CATEGORICAL 
FORECASTS  RELATIVE  TO  PERSISTENCE  FOR  EVALUATION-YEAR  DATA 


Fcst 

length,  hr 

t 

-value 

Subj 

CEP 

Group 

Lund 

MDA 

2-3 

-0.633 

-1.222 

-2.594 

-5.234 

0.971 

l|-5 

1.510 

1.345 

-3.671 

-4.303 

1.600 

6-7 

3.258t 

1 .876* 

-2.030 

-5.633 

3.447  f 

All 

2.562  t 

1.131 

-4.586 

-8.633 

3.34ot 

♦Mean  Heidke  score  is  significantly  higher  than  the  mean  for  per¬ 
sistence  at  the  5%  level. 

fMean  Heidke  score  is  significantly  higher  than  the  mean  for  per¬ 
sistence  at  the  1%  level. 
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predictands,  MDA  and  subjective  are  significantly  better  than  persistence.  A  t- value 
was  computed  that  compares  the  overall  means  of  MDA  and  subjective,  and  it  was 
found  that  the  two  mean  scores  do  not  differ  by  a  significant  amount. 

The  scores  in  Table  2-8  were  averaged  by  station.  The  means,  not  presented 
here,  indicate  that  the  MDA  technique  scores  are  highest  at  Washington  National, 
McGuire,  and  Westover ;  the  subjective  scores  are  highest  at  Atlantic  City,  Idlewild, 
and  Randolph;  and  persistence  is  best  at  Offutt. 

Values  of  t,  comparing  the  technique  mean  scores  with  the  persistence  mean 
score,  appear  in  T  bie  2-10. 

2.2.3  Vernon  Skill  Score 

The  scores  tor  42  predictands  for  six  forecast  techniques  are  given  in  Table  2-11. 
The  MDA  scores  were  highest  on  18  predictands,  Subjective  was  high  on  14,  and  the 
high  scores  for  the  remaining  10  predictands  are  spread  among  the  other  forecast  tech¬ 
niques.  The  overall  means  [part  (c)  of  the  table]  show  that  subjective  is  slightly 
higher  than  MDA;  there  is  a  gap  to  CEP  and  persistence;  and  grouping  and  Lund  trail. 
This  is  the  same  general  result  achieved  by  the  Heidke  skill  scores. 

Values  of  the  index  I  were  computed  in  the  same  manner  as  for  the  Heidke  score. 
The  results  are  given  in  Table  2-12.  The  subjective  forecasts  were  high  on  four  of  the 
six  cases  and  on  the  overall  averages  of  the  42  predictands.  In  general,  the  improve¬ 
ment  of  subjective  and  MDA  over  persistence  increases  with  increasing  forecast  length, 
and  the  improvement  is  larger  for  ceiling  than  for  visibility. 

Values  of  t  are  presented  in  Table  2-13.  At  2-3  hr,  none  of  the  mean  scores  is 
-  significantly  better  than  the  mean  score  for  persistence;  only  subjective  and  MDA  mean 
scores  are  significantly  better  at  4-5  hr,  6-7  hr,  and  all  hours  combined.  A  t-test 
value  was  computed  to  compare  the  overall  mean  scores  of  subjective  and  MDA;  the 
value  is  only  0.21,  so  there  is  no  significant  difference  between  the  two  mean  scores. 

The  scores  in  Table  2-11  were  averaged  over  stations.  Subjective  was  higher 
at  Atlantic  City,  Idlewild,  and  Randolph*  whereas  MDA  was  higher  at  the  other  four 
stations. 
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TABLE  2-11 

VERNON-SCORE  TEST  RESULTS  FOR  CATEGORICAL  FORECASTS 
FOR  EVALUATION-YEAR  DATA 


(a)  Prodictand  element  is  cjiling 


Predictand 

No.  of 
tests 

Vernon 

score 

Sta 

Fcst 

length,  hr 

Pers 

Subj 

CEP 

Group 

Lund 

MDA 

3 

2 

3 

3 

2 

2 

2 

681 

650 

5*J1 

1,283 

694 

692 

611 

0.664 

O.696 

0.615 

0.690 

0.7W 

0.699 

0.715 

0.655 

0.730 

0.580 

0,688 

0.639 

0.685 

0.647 

0.677 

0.754 

0.609 

0.692 

0.741 

0.694 

0.709 

0.623 

0.747 

0.623 

0.682 

0.750 

0.682 

0.743 

0.466 

0.696 

0.461 

0.467 

0.610 

0.675 

0.671 

0.676 

0.772 

0.622 

0.686 

0.755 

0.700 

0.746 

Mean 

2-3 

5,152 

O.689 

0.661 

0.697 

0.693 

0.578 

0.708 

Percent 

improvement  over  pers 

- 

-9.0 

2.6 

1.3 

-35.7 

6.1 

ACY 

CEP 

OCA 

IOL 

OFF 

RND 

WRI 

5 

1) 

5 

5 

4 

4 

4 

651 

655 

544 

1,451 

652 

680 

519 

0.513 

0.579 

0.497 

0.545 

0.552 

0.478 

0.577 

0.647 

0.600 

0.544 

0.575 

0.582 

0.609 

0.561 

0.538 

0.608 

0.503 

0.551 

0.55*1 

0.485 

0.588 

0.524 

0.585 

0.474 

0.535 

0.487 

0.454 

O.606 

0.311 

0.472 

0.321 

0.459 

0.509 

0.4i6 

0.536 

0.528 

0.635 

0.566 

0.595 

0.610 

0.483 

0.648 

Mean 

5,152 

0.534 

0.588 

0.548 

.  0.524 

0.432 

0.581 

Percent 

improvement  over  pers 

- 

11.6 

3.0 

-2.1 

-21.9 

10.1 

ACY 

CEF 

OCA 

IOL 

CFF 

RND 

WRI 

7 

6 

7 

7 

6 

6 

6 

676 

659 

■581 

1,452 

664 

678 

519 

0.405 

0.456 

0.373 

0.438 

0.487 

0.343 

0.455 

0.559 

0.597 

0.51 4 
0.561 
0.478 
0.557 
0.511 

0.427 
0.510 
o.4i  7 
0.430 
0.465 
0.345 
0.498 

0.465 

0.491 

0.374 

0.442 

0.376 

0.333 

0.351 

0.257 
0.4i6 
0.383 
0.445 
0.386 
0.51 4 
0.246 

0.476 

0.573 

0.510 

0.447 

0.52C 

0.453 

0.555 

.Mean 

6-7 

5,339 

0.422 

0.540 

0.442 

... 

0.4oi 

0.350 

0.505 

Percent  improvement  over  pers 

- 

20.4 

3.5 

-3.6 

-12.5 

1 4 .4 

(b)  Predictand  dement  is  visibility 


Predictand 

*4~ 

o 

• 

o 

32 

Vorncn  sccro 

Sta 

Fcst 

length,  hr 

tests 

Pers 

Sub  j 

CEP 

Grcup 

Lund 

MDA 

ACY 

3 

699 

C.470 

C.435 

c.461 

0.1108 

0.543 

0.455 

CEF 

2 

682 

C.682 

0.722 

C.660 

c.735 

0.365 

0.772 

OCA 

3 

609 

0.4i4 

c.4c4 

c.344 

c.365 

C.40C 

0.33*1 

IDL 

3 

1,336 

0.5C6 

0.559 

0.513 

o'.4c*3 

0.497 

0.516 

OFF 

2 

694 

C.59G 

c.532 

0.597 

0.558 

C  •  y'jC 

0.512 

FIND 

2 

7C2 

0.553 

C.53*» 

0.488 

0.524 

0.375 

0.556 

WRi 

2 

612 

C.73C 

0.662 

0.725 

C.722 

0.638 

0.736 

Mean 

2-3 

5,334 

c.564 

C.557 

0.5*11 

C.531 

0.46c 

c.  562 

Percent  improvement  over  pors 

- 

-1.6 

-5*3 

-7.6 

-23.8 

-C.5 

ACY 

5 

663 

0.234 

C.524 

0.258 

C.229 

0.248 

0.222 

CEF 

4  ' 

672 

0.564 

0.555 

C.578 

C.526 

0.368 

C.58G  * 

OCA 

5 

696 

0.244 

0.199 

C.4i4 

C.239 

0.173 
0.31 4 

0.225 

0.233 

IDL 

P 

1,311 

O.376 

0.4C2 

C.255 

C»*t8p 

0.43? 

CFF- 

4 

693 

0.513 

0.439 

0.507 

0.438 

0.503 

RND 

4 

682 

C.331 

C.426 

e.369 

v.281 

0.153 

C.4c3 

WRI 

4 

51 4 

0.493 

0.464 

C.491 

c.48c 

C.4o7 

0.533 

Mean 

4-5  • 

5,231 

0.394 

0.452 

c.,:c6 

0.349 

C.318 

C.4i7 

Percent  improvement  over  pars 

- 

6.3 

2.0 

***  1 .4 

-12.5 

3.8 

ACY 

7 

657 

0.150 

C.?7? 

C.153 

C.-i‘f8 

C.147 

0.352 

C.C93 

0.2  73 

CEF 

6 

639 

0.379 

0.^74 

C.215 

c.^c4 

OCA 

7 

713 

1,338 

0.212 

0.1  71 

0.196 

C.2C2 

-O.Cl  7 

C.21C 

IDL 

7 

0.277 

0.431 

0.435 

0.256 

C.246 

0.187 

C.325 

CFF 

6 

618 

C.522 

C.373 

0.569 

0.267 

0.426 

RND 

6 

682 

0.160 

-.297 

C.16C- 

0.163 

V*V  j*! 

c.546 

KRI 

6  j 

517 

0.390 

0.383 

v m’f 

0.334 

0.386 

Mean 

6-7  . 

5,164 

G.286 

0.35c 

C.297 

0.256 

0.162 

c.339 

Percent  improvement  ever  pers 

- 

9.0 

1.5 

-4.2 

-1  7.4 

7.4 

(c)  Composite  of  (a)  and  (b)  for  ail  stations  end  forecasts 


No.  of 
fcsls 

Moan  Vorncn  sccre 

Pers 

Sub  j 

CEP 

Group 

and 

MOA 

31,372 

C.482 

C.521 

c.f*S3 

0.459 

—  51? 
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TABLE  2-12 

PERCENT  (IMPROVEMENT  (I)  OF  VERNON  SCORES  FOR  CATEGORICAL  FORECASTS 
RELATIVE  TO  PERSISTENCE  FOR  EVALUATION- YEAR  OATA 


Predictand 

Elem 

Fcst 

length,  hr 

— 

Sub  j 

— 

CEP 

CET 

Lund 

MDA 

2-5 

-9.0 

2.6 

1.3 

-35-7 

6.1 

CiG 

4-5 

11.6 

3.0 

-2.1 

-21.9 

10.1 

.  6-7 

20.4 

3.5 

-3.6 

-12.5 

i4.4 

2-3 

-1.6 

-5-3 

-7.6 

-23*8 

-0.5 

'  VIS 

4-5 

6.3 

2.0 

-7.4 

-12.5 

3-8 

6-7 

9.0 

1.5 

-4.2 

-17.4 

7-4 

All  predictands 

7-5 

1.2 

-4.4 

-19.1 

7-1 

TABLE  2-13 

t- VALUES  COMPARING  THE  MEAN  VERNON  SKILL  SCORES  FOR  CATEGORICAL 
FORECASTS  RELATIVE  TO  PERSISTENCE  FOR  EVALUATION-YEAR  DATA 


Fcst, 

length,  hr 

t-value 

Subj 

CEP 

Group  • 

Lund 

MDA 

2-3 

-1.45 

-0.91 

-1.28 

-4.15 

0.77 

4-5 

1.84* 

5-37t 

-5.15 

-4.49 

4,15t 

6-7 

3.44 1 

1-51 

I.85* 

-4.87 

4.12 1 

Al  1 

2.78t 

1.42 

-3.46 

-7-83 

4.67t 

*Mean  Vernon  score  is  significantly  better  than  the  mean  for 
persistence  at  the  5% level. 

fMean  Vernon  score  is  significantly  better  than  the  mean  for 
persistence  at  the  1%  level. 
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3.0  STATISTICAL  TECHNIQUES 

Before  the  evaluation  started,  all  the  statistical  techniques  except  multiple- 
discriminant  analysis  (MDA)  had  been  applied  to  other  forecast  problems,  and  it  was 
thought  that  they  could  be  applied  directly  to  forecasting  ceiling  and  visibility.  How¬ 
ever,  in  the  course  of  the  evaluation,  it  was  found  that  additional  work  was  required 
on  the  climatological- expectancy-of-per sis tence  (CEP)  and  grouping  techniques;  less 
work  was  required  on  the  Lund  technique.  Some  of  the  work  done  on  the  three  tech¬ 
niques  is  presented  in  this  section. 

The  MDA  technique  was  developed  during  the  course  of  the  evaluation,  and 
details  are  given  in  the  monograph  by  Miller  [  10 ) .  However,  some  further  develop¬ 
mental  work  was  done,  and  this  is  described  briefly.  Finally,  there  seem*  to  be  no 
references  available  on  the  Lewis  technique,  so  a  r€sum£  is  given  below. 

3.1  Climatological  Expectancy  of  Persistence 

Initially,  a  CEP  forecast  was  considered  to  yield  the  conditional  probability  of 
the  subsequent  occurrence  of  class  j  of  the  predictand  when  given  that  class  i  of  the 
predictand  was  observed.  The  development  of  this  type  of  CEP  technique  consists  in 
computing  a  single  frequency- count  table,  such  as  Table  3-1.  The  value  70  in  the  first 
row  is  the  number  of  times  that  ceilings  below  200  ft  at  observation  time  were  followed 
by  ceilings  below  200  ft  5  hr  later.  Other  entries  in  the  table  have  similar  meanings. 
The  conditional  probabilities  needed  to  make  CEP  forecasts  are  obtained  by  dividing 
each  entry  of  Table  3-1  by  its  row  total. 

This  type  of  CEP  technique  uses  data  from  all  seasons  of  the  year  and  all  hours 
of  the  day.  To  determine  seasonal  and  diurnal  influences  on  the  CEP  technique, 
frequency-count  tables  were  computed  for  every  even  hour  of  six  seasonal  periods, 
January- February,  March-April,  etc.  Thus,  24  tables  were  obtained  for  each  pre¬ 
dictand  variable.  An  extensive  investigation  was  conducted  by  combining  various 
hours  and  seasons.  It  was  found  that  there  is  a  seasonal  and  a  diurnal  effect.  However, 
it  was  also  found  that  too  fine  a  breakdown  resulted  in  very  small  frequencies  in  some 
of  the  cells  of  the  table  and,  thus,  the  corresponding  conditional  probabilities  were  not 
stable  when  applied  to  a  new  sample  of  data.  Balancing  these  two  factors,  it  was 
decided  to  stratify  the  dependent  sample  of  10  years  (1949-1958)  into  two  seasons 
(May-October  and  November- April)  and  then  into  two  diurnal  periods.  The  stratifica¬ 
tion  yielded  four  sets  of  data,  and  for  each  set  a  forecast  table  was  computed.  A 
report  presenting  448  such  tables  has  been  published  [5J. 

3.2  Grouping 

The  grouping  technique  is  similar  to  the  CEP  technique;  the  major  difference  is 
the  use  of  four  variables  to  specify  the  initial  condition. 

The  grouping  technique,  as  it  was  programmed  for  use  in  A  Plan  for  the  Test  and 
Evaluation  of  Terminal  Forecasting  Techniques  [llj,  has  the  following  characteristics. 
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TABLE  3-1 

FREQUENCY  COUNT  OF  IDLEWILD  CEILINGS* 


Present  cei ling 

C,  ft 

Class 

i 

Cei ling  c lass  5  hr 

later 

Total 

1 

2 

3 

4 

5 

C  <  200 

1 

79 

112 

54 

46 

1 45 

436 

200  ^  c  <  500 

2 

134 

368 

249 

191 

330 

1,272 

500  ^  C  <1 000 

3 

76 

321 

7^3 

570 

575 

2,285 

1 000  <  C  <  3000 

4 

5^ 

185 

571 

1,375 

1,635 

3,800 

2000  <  C 

5 

1M 

289 

645 

1,608 

33,289 

35,962 

*Based  on  every  other  hour  in  10  years  beginning  January  19^9. 


(a)  The  predictors  must  be  chosen  from  the  elements  of  the  standard  hourly 
airways  observations-as  recorded  on  WBAN-10A  and  -10B. 

(b)  Exotic  predictors  (i.e.,  pred  ;tors  derived  from  combinations,  averages, 
differences,  etc.,  of  the  observational  elements)  may  not  be  considered. 

(c)  The  number  of  predictors  cannot  exceed  four. 

(d)  The  grouping  cr  categorization  of  the  predictand  element  is  specified 
by  the  test  plan. 

(e)  Selected  predictors  must  be  categorized  into  not  more  than  eight  groups. 

(f)  The  predictors  must  be  listed  in  order  of  importance. 

(g)  The  total  data  sample  that  can  be  handled  by  the  program  is  6000  hr  of  data. 

Since  there  are  approximately  10  stations  in  a  predictor  network,  with  about  13 
observational  elements  at  each  station,  the  subjective  selection  of  predictors  involves 
a  choice  of  four  observational  elements  out  of  a  possible  130,  or  the  selection  of  one 
permutation  of  four  elements  out  of  272,000,000  possible  permutations. 

Predictors  and  categories  of  predictors  were  selected  subjectively  through  the 
use  of  physical  and  synoptic  reasoning,  supported  by  considerable  experimentation. 

It  ia  not  practical  to  present  here  a  total  description  of  the  final  selection  of  predictors. 
However,  one  of  the  many  experiments  conducted  is  described  below  as  an  example  of 
how  the  basic  output  of  the  grouping  programs  was  used  to  check  the  validity  of  the 
predictor  selection-and  to  point  up  some  of  the  problems  involved. 

Table  3-2  is  a  crude  attempt  at  combining  the  concepts  of  synoptic  typing  and 
advection  of  the  predictand  element.  It  is  expected  that  northerly  winds  at  IDL  will 
describe  a  generally  southward  flow  over  the  area  and  should  emphasize  persistence 
of  category  5  at  IDL  or  improvement  of  lower  categories.  Values  of  the  north-south 
component  of  wind  (VWC)  at  IDL  between  N2.5  and  S2.5  with  low  values  of  ceiling  (CIG) 
at  NEL  should  imply  westward  flow  and  emphasize  persistence  of  lower  categories  of 
CIG-IDL  or  deterioration  indexed  by  CIG- NEL.  Similarly,  values  between  N2.5  and 
S2.5  at  IDL  with  moderate  to  high  values  of  CIG- NEL  will  imply  an  eastward  flow  and 
emphasize  CIG-TEB  as  an  index  of  CIG-IDL.  There  are,  of  course,  a  number  of  weak¬ 
nesses  in  this  reasoning- for  example,  the  assumption  of  an  eastward  or  westward  flow 
with  low  values  of  VWC-IDL.  Obviously,  there  will  be  occasions  when  low  values  of 
VWC-IDL  reflect  light  winds,  with  the  CIG-NEL  and  CIG-TEB  reflecting  radiation  effect. 

It  is  of  some  interest  to  consider  the  tabular  output  of  the  grouping  program  first 
from  the  standpoint  of  the  information  contained  and  as  a  check  of  the  validity  of  the 
basic  reasoning  underlying  the  choice  of  predictors. 

From  the  dependent  data  (4000  observations),  Table  3-3  is  obtained  for  the  use  of 
persistence  alone  as  a  predictor  for  a  2-hr  forecast.  Table  3-3  exhibits  three  basic 
facts  quite  well  known  to  all  practicing  forecasters: 
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TABLE  3-2 

PREDICTORS  CHOSEN  FOR  2-hr  CEILING  FORECAST  AT  IDLEWILD 


Predictors 
in  o'rder  of 
selection 

Grouping 

1 

2 

3 

4 

5 

6 

■1 

CIG-IDL 

<200 

<500 

<1000 

<  3000 

<  Un  1 

Uni 

- 

VWC-IDL 

>N15.5 

>N10.5 

>N2.5 

<  S2.5 

<S10.5 

<  SI  5-5 

>  si  5 

CIG-NEL 

<200 

<500 

<1000 

<  5000 

<  Un  1 

Uni 

- 

CIG-TEB 

<  200 

<500 

<1000 

<  5000 

<  Un  1 

Uni 

- 

TABLE  3-3 

SINGLE  PREDICTOR:  PERSISTENCE 


Observed  category*  2  hr  later 

Total 

1- 

2 

3 

4 

5 

1 

1 

n 

14 

2 

8 

6 

37 

2 

17 

57 

20 

18 

18 

130 

3 

2 

33 

111 

53 

36 

235 

4 

5 

63 

244 

1 45 

457 

5 

m 

11 

22 

123 

1467 

1627 

6 

m 

4 

5 

17 

1487 

151*1 

Total 

124 

223 

463 

3159 

4ooo 

♦The  category  limits  are  given  in  Table  3-2. 


(a)  For  all  categories  except  category  1  (CIG  <  200  ft),  the  probability  of 
persistence  exceeds  the  probability  of  any  other  single  category. 

(b)  The  probability  of  improvement  is  in  general  considerably  better  than  the 
probability  of  deterioration. 

(c)  The  probability  of  CIG  <  3000  ft  with  an  initially  unlimited  ceiling  is 
extremely  low. 

More  specifically,  the  dependent  data  result  in  the  probabilities  in  Table  3-4.  The  use 
of  the  V-wind  component  at  IDL  at  time  zero  as  a  predictor  of  ceiling  at  +2  hr  yields 
Table  3-5. 

If  we  consider  three  possible  wind  categories, 

(a)  N  =  (N>2), 

(b)  C  =  (^N2.  to  SS2),  and 

(c)  S  *  (>S2), 

the  relative  frequencies  at  nr  are  given  in  Table  3-6.  It  is  interesting  to  note  the 

high  relative  frequency  of  category-4  ceiling  (i.e.,  1000  ft  <  CIG  <  3000  ft)  with 
northerly  wind.  This  probably  reflects  the  tendency  for  cumulus  and  stratocumulus  to 
baae  around  2500  ft  in  unstable  southward  flow,  which  is  so  familiar  to  the  practicing 
forecaster.  Also  strongly  evident  is  the  obscuring  effect  of  the  catch-all  category  5. 

The  climatic  expectancy  of  category-5  ceiling  is  about  0.82.  Although  there  appears 
to  be  considerable  information  in  VWC-IDL  as  a  single  predictor,  its  utility  is  very 
limited. 

In  the  initial  proposal  above,  it  is  suggested  that  category-4  VWC  (i.e., 

N2.5  >  VWC  <  S2.5)  would  be  assumed  to  imply  an  easterly  flow  if  CIG-NEL  was  low. 
Further,  it  is  proposed  that  in  this  event  the  tendency  at  IDL  would  be  toward  deteriora¬ 
tion  indexed  by  CIG-NEL.  Extraction  of  data  from  the  table  formed  of  the  three  variables 
CIG-IDL,  VWC-IDL,  and  CIG-NEL  yields  Table  3-7. 

It  appears  therefore  that  the  proposed  assumption  is  essentially  valid.  However, 
we  must  first  question  the  value  of  the  VWC  predictor  in  this  relationship  and  check 
the  relative  frequency  distribution  when  the  two  CIG  values  are  used  alone.  Extraction 
of  data  from  the  two-variable  table  yields  Table  3-8.  Comparison  of  Tables  3-7  and 
3-8  row  for  row  appears  to  support  the  initial  proposal. 

If  now  the  attempt  is  made  to  use  the  four-variable  table  to  test  the  validity  of 
the  initial  assumptions  more  completely,  the  scarcity  of  data  at  once  defeats  the 
attempt.  When  the  available  data  are  squeezed  'to  form  the  basis  of  a  tentative  conclu¬ 
sion,  the  scarcity  of  data  prohibits  even  this.  Table  3-9  exemplifies  the  futility  of  such 
an  attempt.  It  is  therefore  hardly  surprising  that  the  use  of  these  predictors  failed  to 
yield  satisfactory  results. 
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Initial 

category 


TABLE  3-4 

PROBABILITIES  FOR  IDLEWILO  2-hr  CEILINGS 


Probabi 1 ity  of 
deterioration 

Probab i 1 i ty  of 
persistence 

Probabi l ity  of 
improvement 

- 

0.19 

0.81 

0.13 

0.44 

0.45 

0.15 

0.47 

0.38 

0.15 

0.53 

0.32 

0.10 

0.90 

- 

o.oe 

O.96 

1 

TABLE  3-5 

SINGLE  PREOICTOR:  VWC 


Observed  CIG  category  2  hr  later 


1}  >  N15 

0 

0 

10 

30 

103 

145 

2;  >  N10 

1 

4 

57 

69 

220 

331 

3;  >  N2 

2 

30 

62 

135 

784 

1013 

4;  <  N2,  <  S2 

12 

51 

35 

86 

558 

722 

5;  >  S2 

10 

55 

53 

97 

1079 

1274 

6;  >  S10 

4 

12 

18 

24 

505 

363 

7;  >  S15 

2 

12 

8 

22 

110 

154 

Total 

51 

124 

225 

465 

5159 

4000 

2 


TABLE  5-6 

SINGLE- PREDICTOR  (VWC)  PROBABILITIES 


Observed  category  2 

hr  later 

Total 

1 

2 

5 

'  4 

5 

> 

—  1- 

N 

O.OOT 

0.023 

0.074 

0.158 

0.743 

1477 

a  o 

—  c n 

4-  O 

—  4- 

c 

0.017 

0.043 

o.o48 

0.119 

0.772 

722 

c  n 
—  o 

s 

0.009 

0.027 

o.o44 

0.080 

0.834 

1791 

CO 

o 


TABLE  5-7 

THREE-PREOICTOR  PROBABILITY  TABLE 


Initial  category 

Observed  category 
at  IDL  2  hr  later 

Total 

CIG-IDL 

VWC-I0L 

CIG-NEL 

1 

2 

3 

4 

5 

-  3 

0 

0.21 

0.48 

0.28 

0.03 

29 

5 

C 

>  3 

0 

0.00 

0.53 

0.25 

0.42 

12 

<4 

0 

0.00 

o.i4 

O.58 

0.28 

50 

4 

C 

>4 

0 

0.00 

0.10 

0.58 

0.52 

21 

TABLE  3-C 

TWO- PREDICTOR  PROBABILITY  TABLE 


Initial 

category 

Observed  category 
at  IDL  2  hr  later 

Total 

CIG-IOL 

CIG-NEL 

1 

2 

3 

4 

5 

£3 

0.01 

0.10 

0.53 

0.25 

0.10 

155 

3 

>  3 

0.00 

0.10 

o.4i 

0.20 

0.28 

70 

1, 

^4 

0.00 

0.01 

0.16 

0.59 

0.25 

349 

>4 

0.00 

0.00 

0.06 

0.35 

0.58 

108 

TABLE  3-9 

FOUR-PREDICTOR  CONTINGENCY  TABLE 
GIVEN  N2.5  >  VWC.-IOL  <  S2.5 


Initial  value 

CIG-IOL 

2  hr 

later 

Total 

MB 

CIG-IDl 

CIG-NEL 

CIG-TE8 

mm 

2 

5 

4 

5 

1 

3-6 

i 

4 

1 

0 

0 

6 

2 

3-6 

2 

i 

0 

1 

0 

o 

2 

2-1 

4-6 

0 

1 

2 

0 

0 

3 

3 

4-6 

2-1 

0 

0 

0 

U_ 

1 

2 

3.3  Lund  Technique 

The  Lund  technique  is  described  in  an  article  by  Lund  [8].  Because  of  the 
limited  number  of  previous  applications,  some  experimentation  was  done  as  part  of 
the  evaluation.  The  dependent  sample  of  10  years  was  separated  into  two  parts.  The 
first  part  was  used  to  develop  the  technique,  and  forecasts  were  made  on  the  second 
part. 

It  was  found  that: 

(a)  Some  meteorological  elements  (pressure  for  example)  were  never  selected 
by  the  technique  as  a  predictor  of  ceiling  and  visibility.  Therefore,  these  elements 
were  not  considered  as  possible  predictors  in  the  evaluation. 

(b)  The  x2-criterion  did  not  halt  the  selection  of  predictors  soon  enough.. 

Therefore,  it  was  decided  to  select  the  first  (five  predictors  for  each  predictand. 

•. 

(c)  The  equations  and  computation  methods  in  Lund's  article  [8]  were  not  the 
most  efficient  for  machine  computation.  So  the  form  of  the  equations  was  changed  to 
facilitate  computation. 

3.4  Multiple-discriminant  Analysis 

A  description  of  MDA  procedures  has  been  presented  in  technical  detail  by  Miller 
[10].  An  elementary  description  is  given  by  Hnger  [6].  After  these  publications  were 
prepared,  extensive  studies  were  undertaken  toward  improvement  of  MD  A .  - .....  iry 

•:-f  these  studies  follows. 


3.4.1  Metric  for  the  Discriminant  Space 

Defining  the  metric  is  crucial  in  the  Fix- Hodges  r.onparametric  procedure  for 
estimating  group  probabilities  by  distance-neip;hborhood  [  10  ] .  Over  the  past  year, 
a  great  deal  of  effort  has  been  directed  toward  experimenting  with  various  metrics. 
The  one  presently  employed  (giving  each  discriminant  function  a  variance  equal  to  its 
corresponding  root)  has  proven  to  be  the  best  when  judged  on  the  basis  of  P-score  and 
hits. 


3.4.2  Neighborhood  Size 

Group  probabilities  are  estimated  by  the  Fix-Hodges  procedure  of  distance- 
neighborhood  [10].  The  question  arises  as  to  how  large  a  neighborhood  should  be. 

After  much  experimentation,  it  was  decided  that  validity  and  sharpness  of  the  probabili¬ 
ties  were  best  served  by  requiring  a  neighborhood  to  be  large  enough  to  include  half  the 
number  of  observations  in  the  least  frequented  group,  but  not  less  than  25  in  order  to 
afford  stability. 
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3.4.3  Test  ^  the  Roots 

The  contribw-xon  of  each  discriminant  function  to  the  separation  of  the  predictand 
groups  is  reflected  in  the  corresponding  roots.  In  theory,  the  significance  of  each  root 
can  be  ascertained,  provided  that  the  group  distributions  are  multivariate-normal  with 
equal  dispersions.  In  practically  all  applications  of  MDA  made  to  date,  these  assump¬ 
tions  cannot  be  satisfied.  Much  effort  has  been  spent  in  trying  to  decide  the  effective¬ 
ness  of  the  Bartlett  test  procedure  [10]  for  determining  the  significance  of  the  roots. 
The  present  state  of  affairs  is  that  all  possible  discriminant  functions  are  always  used. 
The  controlling  factor  rests  in  the  construction  of  the  metric  since  each  discriminant 
function  is  given  a  variance  equal  to  its  root.  Thus,  a  discriminant  function  with  a 
small  root  has  less  effect  on  deciding  which  are  the  close-neighbor  observations. 

3.4.4  Centroid  Method 

The  classical  MDA  procedure  for  making  a  categorical  prediction  is  to  choose 
the  group  whose  mean  in  discriminant  space  is  nearest  the  point  representing  the  cur¬ 
rent  observation  of  antecedent  conditions.  This  is  termed  the  nearest-centroid  method. 
It  is  the  appropriate  procedure  if  the  group  distributions  are  multivariate-normal  with 
equal  dispersions.  It  is  also  appropriate  under  slightly  more  general  conditions.  An 
effort  was  made  to  apply  the  nearest-centroid  method  to  problems  in  ceiling  prediction 
even  though  they  were  known  not  to  be  distributed  normally.  The  results  proved  to  be 
somewhat  inconsistent  with  the  probability  estimates  obtained  from  distance-neighbor¬ 
hood,  and  the  procedure  was  subsequently  abandoned. 


3.4.5  Weight  Function  Applied  to  Neighbors 


When  a  neighborhood  is  constructed  about  an  observed  point  in  discriminant  space, 
it  seems  reasonable  to  give  mo: 
distant  observations.  This  seei 
large.  An  attempt  was  made  to 

have  the  effect  of  damping  the  more  distant  points  (D  being  the  distance  and  a  being  a 
constant  to  be  determined).  Professor  A.  T.  James,  by  verbal  communication  in  con¬ 
sultation  on  this  problem,  theorized  the  value  of  a  to  be  15  for  the  particular  problem 
used  in  the  experiment.  The  experimental  results  confirmed  that  this  was,  in  fact,  the 
best  of  the  many  values  tried.  The  improvement  was  gratifying;  however,  more  work 
needs  to  be  done  before  it  can  become  part  of  the  general  MDA  program. 


•e  weight  to  the  closer  observations  than  to  the  more 
ns  especially  important  should  the  neighborhood  be  vfery 
introduce  an  exponential  weight  function,  exp  (-aD^),  to 


A  sample  war  constructed  which  gave  each  group  an  equal  representation.  This 
was  performed  by  discarding  observations  in  the  ordinarily  more  frequented  groups. 
Selection  was  performed,  using  this  sample.  Parameter  estimates  (means,  variances, 
roots,  and  vectors)  were  estimated  on  a  sample  in  which  the  group  frequencies  were  as 
they  occur  naturally.  Results  on  independent  data  were  inferior  to  those  where  selection 
was  performed  without  equal  group  sizes.  This  was  contrary  to  previous  experiments  of 
this  type  [10].  Perhaps  the  numerous  innovations  introduced  since  the  initial  experi¬ 
ments  caused  this  apparent  inconsistency. 
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3.4.7  Time  Lags 

A  very  limited  experiment  was  performed  to  determine  the  contribution  made  by 
including  observations  prior  to  those  at  forecast  time.  The  results  were  not  encourag¬ 
ing.  A  more  comprehensive  effort  is  anticipated,  which  will  deal  explicitly  with  time 
changes  in  the  predictors. 

3.4.8  Test  on  the  Selection  Criterion 

Although  a  test  procedure  has  been  laid  down  for  judging  the  significance  of  a 
newly  selected  predictor  [10],  much  effort  has  gone  into  confirming  or  denying  its 
validity.  At  present,  it  can  at  least  be  said  to  be  providing  satisfactory  guidelines  on 
when  to  discontinue  selecting  variables.  There  is,  however,  a  difficulty  in  prescribing 
the  precise  number  of  degrees  of  freedom  available  in  any  given  problem  because  of 
serial  correlation. 


3.4.9  Factorial  Procedure  for  Objectively  Dummying  Predictors 

Each  raw  predictor  was  r»'Hially  divided  into  two  classes.  A  dummy  variable 
was  constructed  to  denote  the  u;currence  or  nonoccurrence  of  each  class.  The  selection 
of  predictors  was  performed  on  the  type  of  dummy  variables  generated.  For  all  those 
selected,  a  more  detailed  division  of  classes  was  employed.  This  routine  is  akin  to 
generating  more  levels  on  each  factor  as  in  factorial  experiments  in  the  analysis  of 
variance.  The  routine  is  iterative-select  and  then  construct  more  levels.  One  additional 
consideration  is  made:  interaction  terms  are  generated  from  those  dummies  selected  by 
constructing  all  intersections,  unions,  and  complements.  To  date,  only  one  experiment 
has  been  performed  according  to  this  procedure.  More  work  is  expected  to  be  done. 

3.4.10  Boolean  Terms 

When  each  available  predictor  is  in  dummy-variable  form,  the  way  is  open  to 
construct  an  unlimited  number  of  "and,"  ."or,"  and  "not"  variables.  A  program  giving 
us  this  flexibility  is  now  available.  Tests  performed  thus  far  are  quite  encouraging; 
however,  much  more  work  needs  to  be  done  on  this  subject. 


3.4.11  Dummy-variable  and  Continuous-variable  MPA  Programs 

A  discussion  is  given  by  Enger  [6]  of  the  construction  and  practical  advantages 
of  dummy  variables.  We  have  written  an  MDA  program  to  handle  dummy  variables 
optimally^  There  has  also  been  written  an  MDA  program  to  handle  continuous  variables. 
Specifications  of  these  two  available  programs  are  given  in  Table  3-10. 


V: 


3.4.12  Use  of  Independent  Observations  to  Estimate  Probabilities 

Given  a  sample  of  observations  from  which  to  select  predictors  and  estimate 
parameters  (means,  variances,  roots,  and  vectors),  it  seemed  reasonable  to  introduce 
a  nesY  sample  from  which  probability  estimates  could  be  made.  The  assumption  was 
that  the  distribution  of  points  in  discriminant  space  would  thereby  be  unbiased.  An 
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TABLE  3-10 

SPECIFICATIONS  OF  TWO  AVAILABLE  PROGRAMS 


Program 

Max.  no. 
of  groups 

Max.  no.  of 
data  sample 
(dep.  and  indep.) 

Max.  no.  of 
possible 
predictors 

Mode  of 
estimating 
probab i 1 i ties 

Selection- 

test 

criterion 

Loss- function 
classification 
option? 

MDA 

dummy 

variable 

30 

10,008 

500 

Fix- Hodges 
"'onparametr  ic 

tr  VT’b 

Yes 

MDA 

continuous 

variable 

30 

4,000 

Un 1 imited 

Fix-Hodges 
nonparametr  ic 

tr  W_1B 
or 

Wi Ik’s  X 

No 

L 


experiment  failed  to  justify  the  need  for  performing  this  two-stage  operation.  The 
results,  on  a  new  independent  sample,  were  better  when  the  group  probabilities  were 
estimated  from  the  initial  "biased"  sample.  Since  this  might  be  attributable  to  the 
necessary  depletion  of  sample  observations,  it  seems  advisable  that  more  work  be  done 
on  this  matter. 


3.4.13  Preliminary  Operational  Tests  of  MPA  Forecast  Tables 

A  test  of  the  usefulness  of  MDA  forecast  tables  was  conducted  under  routine 
operational  conditions  between  June  27  and  July  27,  1962.  During  this  time,  forecasts 
of  ceiling  and  visibility  for  2,  3,  4,  and  6  hr  were  made  routinely  for  Westover  AFB  (CEF), 
using  the  facilities  of  the  TRC  Forecast  Section  and  the  MDA  forecast  tables  for  CEF. 

A  complete  description  of  this  test  and  the  r  esults  obtained  were  presented  at  the  Fourth 
Conference  on  Applied  Meteorology  [9].  It  was  found  that  a  set  of  predictions  could  be 
prepared  routinely  in  a  matter  of  a  few  minutes.  In  addition,  it  was  subjectively  decided 
that  the  MDA  probabilities  contained  an  appreciable  amount  of  information  over  and  above 
that  of  persistence.  This  appraisal  was  confirmed  when  a  comparative  evaluation  of  the 
MDA  predictions  versus  persistence  was  performed  [7]. 

MDA  forecast  tables  were  also  provided  to  forecasters  at  Weather  Bureau  airport 
stations  in  Atlantic  City  and  Washington,  D.C.,  in  August. 

A  sample  MDA  forecast  table  with  three  predictors  is  shown  as  Table  3-11.  A 
forecast  is  made  by  entering  the  table  with  the  observed  predictor  combination  and  read¬ 
ing  off  the  five  probabilities.  In  the  test  and  evaluation,  48  such  tables  were  computed.* 
The  number  of  zero-one  variables  selected  varied  from  seven  to  29,  and  the  number  of 
rows  in  the  tables  ranged  from  80  to  2200. 

3.4.14  Nonparametric  Binary  Selection 

Miller  has  expressed  great  hope  [2  j  for  a  method  called  nonparametric  binary 
selection.  Although  the  arguments  presented  for  the  need  for  such  a  procedure  still 
apply,  he  found  much  more  research  work  was  required  before  it  could  be  engineered 
into  a  useable  form.  It  still  remains  a  method  that  deserves  serious  consideration  in  the 
future. 


3.4.15  Regression  Within  Groups 

Multiple-regression  techniques  n«.ve  been  expected  to  perform  the  statistical  pre¬ 
diction  of  continuous  variables.  However,  knowledge  gained  in  the  use  of  MDA  on  discrete 
variables  suggested  that  methods  more  powerful  than  regression  might  be  devised.  These 
fall  into  two  categories:  canonical  correlation  and  a  combination  of  regression  and  dis¬ 
criminant  analysis.  In  a  pilot  study,  it  was  found  that  by  grouping  the  ccr  ii.aous  variable 
temperature  and  subjecting  it  to  MDA,  we  were  able  to  estimate  the  probability  that  a  sub- 


*Too  lengthy  for  inclusion  here,  copies  are  available  from  The  Travelers  Research 
Center,  Inc.,  650  Main  St.,  Hartford,  Conn. 
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TABLE  3-11 

MDA  FORECAST  TABLE  WITH  THREE  PREDICTORS 


Predictor 

combination 

Forecast  probability  of 
predictand  category 

1 

2 

3 

4 

5 

0 

0 

0 

0.000 

0.000 

0.204 

0.463 

0.333 

0 

0 

1 

0.200 

o.4oo 

0.267 

•c„o44 

0.089 

C 

1 

0 

0.5*13 

0.152 

0.152 

0.087 

C.065 

C 

1 

1 

o.cco 

0.089 

0.1 56 

0.111 

■  o'.(m 

1 

0 

0 

0.178 

0.289 

0.333 

0.111 

0.089 

1 

0 

1 

o.g44 

0.111 

0.178 

0.267 

o.4co 

1 

1 

c 

0.000 

0.000 

0.023 

C.068 

0.909 

1 

1 

1 

0.000 

0.111 

0.111 

0.178 

0.600 

sequent  temperature  would  fall  in  any  particular  group.  By  getting  the  sum  of  the 
products  of  the  temperature  estimated  in  each  group  and  the  corresponding  probability 
of  group  membership,  a  single  temperature  estimate  was  made  having  a  smaller  rms 
error  on  independent  data  than  that  obtainable  by  straight  multiple  regression.  Follow¬ 
up  studies  were  not  as  successful-probably  because  a  number  of  modifications  were 
introduced. 

3.5  Lewis  Technique 

The  steps  involved  in  the  Lewis  technique  are: 

(a)  Up  to  26  possible  predictors  are  categorized  into  groups  according  to  pre¬ 
specified  class  limits. 

(b)  Up  to  10  tables,  such  as  Table  3-12,  are  computed. 

(c)  Table  3-12  is  called  a  two-way  table  because  there  are  two  predictors.  The 
maximum  number  of  two-way  tables  is  six. 

(d)  A  three-way  table  is  one  whose  general  element  is  Y^,  obtained  by  finding 
all  cases  in  the  dependent  sample  for  which  predictor  D  is  in  class  i,  predictor  E  is  in 
class  j,  and  predictor  F  is  in  class  k.  For  these  cases,  the  mean  of  the  predictand  is 
obtained.  A  maximum  of  two  three-way  tables  is  computed. 

(e)  A  four-way  table  is  defined  by  extension  of  the  explanation  just  above.  The 
maximum  number  is  also  two. 

(f)  A  variable  X1  is  generated  as  follows:  Table  3- 12- was  obtained  by  using  pre¬ 
dictor  A  and  predictor  B,  The  first  A-value  and  the  first  B-value  in  the  dependent  sample 
of  data  are  used  to  locate  a  box  in  Table  3-12.  The  first  value  of  is  set  equal  to  the 

Y  of  this  box.  This  process  is  repeated  for  the  entire  dependent  sample. 

(g)  A  variable  is  generated  in  a  similar  fashion  by  using  the  second  table  with 
its  predictors. 

(h)  This  process  is  repeated  for  all  tables.  Since  a  maximum  of  10  tables  was 
made  (six  two-way,  two  three-way,  and  two  four-wayj,  there  will  be  a  maximum  of  10 
X-variables. 

(i)  A  multiple-screening  regression  is  done  between  the  predictand  and  the 
X-variables  just  generated.  This  will  result  in  a  regression  equation 

Y  -  B0  +  BjX*1*  +  B2X(2)  +  -,  (3-1) 

where  the  superscripts  refer  to  the  X-values  selected  by  the  screening.  In  general,  not 
all  X-variables  will  be  selected.  The  tables  used  to  generate  the  selected  X-variables 
are  retained,  but  no  other  tables  are  retained. 

(j)  The  regression  equation  is  used  to  compute  residuals,  Y  -  $,  for  all  dependent- 
sample  cases. 
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TABLE  3-12 

EXAMPLE  OF  TABLE  USED  IN  LEWIS  TECHNIQUE* 


Predictor 

Predictor 

B  class 

A 

class 

1 

2 

3 

4 

... 

1 

Y 

11 

Y 

12 

Y 

13 

Y 

l4 

2 

Y 

Y 

Y 

Y 

21 

22 

23 

24 

3 

Y 

31 

Y 

32 

Y 

33 

Y 

34 

♦The  general  entry  Yjj  is  obtained  by  finding 

all  cases  in  the  dependent  sample  of  data  when  pre¬ 
dictor  A  is  in  class  i  and  predictor  B  is  in  class 
j.  For  these  cases,  the  mean  of  the  predictand  is 
obtained. 
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(k)  Steps  (b)  through  (j)  are  repeated,  with  the  residuals  being  used  in  place  of  the 
predictand  values.  This  results  in  a  second  set  of  tables’  being  retained  and  a  second 
regression  equation 

R  «  C  +  C,X(a)  +  C.X^  +  (3-2) 

U  x  Z 

where  the  superscripts  refer  to  the  X-values  selected  by  this  screening. 

(l)  Steps  (b)  through  (k)  are  repeated  until  the  screening  regression  indicates  no 
further  reduction  of  variance  or  until  a  prespecified  number  of  tables  has  been  selected. 

(m)  The  tables  retained  in  the  steps  above  are  used  to  make  predictions  on  an 
independent  sample  of  data.  A  prediction  is  made  by  entering  the  retained  tables  to  read 
off  values  of  X*1),  X<2>,  ...»  xH  X^),  ....  and  any  other  set  of  predictors  that  are 
obtained  by  further  repetitions  of  steps  (b)  through  (i).  The  X-values  thus  obtained  are 
used  in  the  regression  equations  to  compute  Y,  R,  etc.  These  may  be  added  to  obtain  the 
final  prediction.  It  is  also  possible  to  take  into  consideration  the  initial  value  of  the  pre¬ 
dictand  when  making  forecasts. 


4. 0  SUBJECTIVE  FORECASTS  USED  IN  TESTS 


4. 1  Types  of  Forecasts 

Table  4-1  lists  the  terminals,  types  of  forecasts  and  dates  for  which  forecasts 
were  available.  Details  of  contents  of  FTls  and  FT2s  can  be  found  in  the  Weather 
Bureau  Manual,  vol.  HI,  Chap.  B-21;  contents  of  TAFORs  and  PLATFSs  can  be  found 
in  Air  Weather  Service  Manual  105-24,  Aeronautical  Meteorological  Codes;  contents  of 
SAGE  forecasts  can  be  found  in  NORAD  Manual  55-3,  Hq.  North  American  Air  Defense 
Command,  Ent  AFB,  1  Feb.  1961. 

Subjective  probability  forecasts  are  not  routinely  prepared  in  the  existing  weather 
system.  The  433L  Forecast  Evaluation  Working  Group  solicited  and  received  the  help 
of  the  United  States  Weather  Bureau  in  acquiring  this  kind  of  forecast.  Weather  Bureau 
forecasters  at  Idlewild  International  Airport  and  Washington  National  Airport  participated 
in  this  experiment  during  the  evaluation  year.  They  were  requested  to  prepare  3-,  5-, 
and  7-hr  forecasts  of  categories  of  ceiling  and  visibility  four  times  daily. 

4.2  Parameters  Decoded 

All  parameters  normally  included  in  the  forecasts  were  decoded  at  The  Travelers 
Research  Center.  The  only  exceptions  were  the  FTls  for  Atlantic  City.  These  were 
received  in  a  decoded  for  m  in  which  only  ceiling  and  visibility  had  been  decoded.  The 
decodes  of  all  parameters  were  available  on  punched  cards,  but  for  the  evaluation,  ceil¬ 
ing  and  visibility  forecasts  were  available  on  magnetic  tape.  Details  of  the  format  are 
available.  Decoded  forecasts  of  ceiling  and  visibility  were  placed  on  three  tapes.  On 
the  first  tape  are  forecasts  for  Washington  National  Airport  (FT1),  Atlantic  CityifFTl), 
Idlewild  International  Airport  (FT1),  Westover  AFB  (TAFOR),  Offutt  AFB  (TAFOR), 
McGuire  AFB  (TAFOR),  and  Randolph  AFB  (PLATES).  The  second  tape  contains 
forecasts  for  McGuire  AFB  (SAGE).  The  third  tape  contains  the  special  subjective  proba.- 
bility  forecasts  for  Idlewild  and  Washington  National  Airports. 

4.3  Decoding  Procedures 

Ground  rules  for  decoding  of  all  parameters  that  were  decoded  are  available  from 
The  Travelers  Research  Center.  The  terminal-forecast  evaluation  included  only  fore¬ 
casts  of  ceiling  and  visibility;  consequently  only  the  ground  rules  that  apply  to  these 
parameters  are  listed  below. 

(a)  Whenever  possible,  applicable,  or  necessary,  forecasts  were  linearly 
interpolated. 

(b)  If  two  ceiling  layers  were  forecast,  the  lower  was  used. 

(c)  Whenever  multiple  cloud  layers  were  forecast,  it  was  assumed  that  the  amount 
forecast  for  each  layer  was  the  amount  expected  at  each  level  and  not  a  summation  of 
clouds  up  to  respective  levels. 
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TABLE  4-1 

TERMINALS  AND  TYPES  OF  SUBJECTIVE  FORECASTS 


Terminal 

Type  of  fcst' 

Dates  available 

Atlantic'  City 

A i rport 

FT1 

1  Jul  60  -  50  Sep  61 

Idlewi Id 
International 

A i rport 

FT2 

special  prob 
fcsts 

1  Oct  60  -  50  Sep  61 ; 

1  Jul  60  -  50  Jun  61 ; 

1  Aug  61  -  50  Sep  61 

McGuire  AFB 

TAFOR 

1  Oct  60  -  51  Mar  61  j 
21  May  61  -  Sep  6l 

SAGE 

1  Jun  60  -  Sep  61 

Offutt  AFB 

TAFOR 

1  Ju 1  60  -  50  Sep  61 

Randolph  AFB 

PLATFS 

1  Jul  60-50  Sep  61 

Wash | ngton 
National 

A i rport 

FT2 

special  prob 
fcsts 

1  Jul  60  -  50  Sep  61 

14  Sep  60  -  50  Sep  61 

Westover  AFB 

TAFOR 

1  Jul  60-51  Oct  61 

(d)  Ceiling  was  defined  as  it  appears  in  the  Manual  of  Surface  Observations  (VBAN), 
Circular  N,  11402  and  Table  1-11. 

(e)  All  visibility  forecu*  •  *  more  than  7  mi  were  normalized  at  7.5  mi;  i.e. , 
they  were  given  the  value  62  as  found  in  code  84  of  the  Hydrographic  Office  publication 
no.  206,  dated  1958. 

(f)  When  the  ceiling  was  forecast  to  be  caused  by  a  surface-based  obscuration,  the 
ceiling  height  was  defined  as  the  vertical  visibility. 

(g)  Interpolation  between  a  ceiling  resulting  from  a  surface -based  obscuration  and 
a  subsequent  ceiling  resulting  from  a  cloud  layer  was  an  interpolation  between  vertical 
visibility  in  the  obscuring  phenomenon  and  the  subsequent  cloud  height. 

(1)  When  it  could  be  reasonably  assumed  that  fog  had  lifted  to  form  the 
subsequent  cloud  layer,  a  linear  interpolation  between  the  end-point  values  of  the  time 
interval  was  used. 

(2)  When  it  was  more  reasonable  to  assume  dissipation  of  the  obscuring 
phenomenon,  the  ceiling  represented  by  the  vertical  visibility  was  used  to  characterize 
the  time  interval  with  a  single-step  change  at  the  end  of  the  time  interval. 

(h)  Ceiling  and  visibility  changes  associated  with  FROPA  passage  were  assumed  to 
be  instantaneous. 

(i)  When  a  PLATFS  forecast  had  thin  broken  or  thin  overcast  becoming  broken  or 
overcast  at  the  forecast  time,  the  final  condition  was  assumed  to  have  occurred  instantane¬ 
ously. 

(j)  Forecasts  of  temporary,  occasional,  and  intermittent  conditions  were  omitted. 
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5.0  DESCRIPTION  OF  FINAL  DATA  ON  IBM  TAPE 


Standard  hourly  airways  surface  observations  covering  the  10  years  from  1  Jan. 

1949  through  31  Dec.  1958  were  collected  and  processed  as  part  of  the  evaluation.  The 
end  product  is  a  set  of  seven  IBM;7090  magnetic  tapes,  ope  for  each  of  the  station  net¬ 
works  listed  in  Table  2-2  of  the  main  body  of  this  report  (7] .  Because  these  data  may 
be  of  use  in  other  work,  a  brief  description  of  the  tapes  is  given  below. 

5. 1  Amount  of  Data 

There  are  10  or  11  stations  in  a  network,  and,  generally,  16  metecrological  elements 
were  used  at  each  station.  The  hour  of  the  day  and  the  day  of  the  year  were  included  as 
variables.  Thus,  for  a  10-station  network,  there  are  162  variables. 

There  are  87,672  hr  in  the  10  years  from  1949  through  1958  and,  therefore,  more 
than  14,  000,  000  (162  x  87, 672)  data  values  in  one  network.  This  is  too  many  to  use 
efficiently;  besides,  not  all  hours  are  needed  because  of  the  serial  correlation  present 
in  meteorological  variables.  The  amount  of  data  was  reduced  by  a  three-stage  process: 

(a)  Any  variable  not  observed  for  a  substantial  portion  of  the  87, 672  hr  was 
eliminated. 

(b)  Those  hours  were  eliminated  for  which  any  one  of  the  variables  was  missing 
or  failed  to  pass  a  gross-error  check. 

(c)  A  random  selection  of  the  remaining  hours  was  made  to  select  from  8, 000  to 
10, 000  hr. 

Tvo  records  are  on  tape  for  each  variable:  an  identification  record  consisting  of  a 
five-word  description  and  a  data  record  of  from  8, 000  to  10, 000  values  of  one  element  at 
one  station. 

5.2  Variables  on  Magnetic  Tape 

i 

From  the  information  appearing  on  WBAN-10,  it  was  found  convenient  to  use  the 
16  variables  following  in  the  form  indicated  below. 

5.2.1  Ceiling  (CIG) 

Ceiling  values  are  stratified  into  19  classes  as  shown  in  Table  5-1. 

5.2.2  Visibility  (VIS) 

Visibility  values  are  stratified  into  19  classes  as  shown  in  Table  5-2. 
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TABLE  5-1 

TABLE  5-2 

CEILING  CLASSES 

VISIBILITY  CLASSES 

Tape 

value 


Celling,  ft 


Tape 

value 


Visibility,  mi 


0  -  CI6 
100  «  CIG 
200  »  CIG 
300  «  CIG 
400  -  CIG 
300  -  CIG 
600  «  CIG 
700  «  CIG 
800  -  CIG 
900  -  CIG 

1,000  *  CIG  <  1,500 

1 .500  as  CIG  <  2,000 
2,000  S  CIG  <  2,500 

2.500  S  CIG  <  3,000 
3,000=5  CIG  <  5,000 
5,000  S  CIG  <  10,000 

10,000  3  CIG  <  20,000 
20,000  S  CIG  <  Uni 
Uni;  -  CIG 


0  a;  VIS  <  1/16 
1/16  *  VIS  <  1/8 
1/8  s  V5S  <  1/4 
1/4  a*  VIS  <  1/2 
1/2  s  VIS  <  3/4 
3/4  ^  VIS  <  1 

1  25  VI S  <  1-1/2 
1-1/2  s  VIS  <  2 

2  2SyiS<  3 

3  25  VIS<  4 

4  s  VIS<  5 

5  *  VIS<  6 

6  25  VIS <  7 

7  *  VIS<  8 
8-*  VIS<  9 
9  *  VIS  <  10 

10  s  VIS  <  1 1 

11  *  VIS  <15 
15  s  VIS 


5.2.3  Two  Wind  Components  (UWC,  VWC) 

UWC  is  the  east-west  component  of  the  wind  and  is  given  on  tape  in  knots  to  the 
nearest  tenth;  a  positive  value  indicates  a  westerly  component. 

VWC  is  the  north-south  component  of  the  wind  and  is  given  on  tape  in  knots  to  the 
nearest  tenth;  a  positive  value  indicates  a  southerly  component. 

5.2.4  Wind  Velocity  (WND) 

The  wind  velocity  is  on  tape  in  the  form  Dfff,  where  fff  is  the  speed  in  knots  and  D 
is  the  direction  coded  as  shown  in  Table  5-3. 

5.2.5  Dry-bulb  and  Dew-point  Temperatures  (DBT,  DPT) 

Dry-bulb  and  dew-point  temperatures  are  in  degrees  Fahrenheit  to  the  nearest 
degree. 


5.2.6  Relative  Humidity  (RLH) 

Relative  humidity  is  in  percent. 

6.2.7  Sea-level  and  Station  Pleasures  (SLP,  STP) 

Sea  level  pressure  is  in  millibars  to  the  nearest  tenth. 

Station  pressure  is  in  inches  to  the  nearest  hundredth. 

5.2.8  Sky  Condition  Lower  (SCL) 

This  is  the  amount  of  sky  covered  by  the  lowest  cloud  layer  and  it  is  coded  as 
shown  in  Table  5-4. 

5. 2. 9  Total  Cloud  Amount  (TCA) 

Total  cloud  amount  is  in  eleven  classes,  as  shown  in  Table  5-5. 

5.2.10  Four  Weather  Variables 

The  weather  was  transformed  to  four  variables:  three  binary  variables  and  one 
variable  made  with  prime  numbers.  A  binary  variable  takes  on  the  value  1  when  a 
weather  condition  exists;  otherwise  it  is  0.  The  three  binary  variables  are  precipitation, 
restrictions  to  visibility,  and  stability  as  observed  from  weather  at  the  ground. 

The  weather  conditions  for  generating  the  three  binary  variables  are  shown  in 
Table  5-6.  The  fourth  weather  variable  is  a  description  of  the  weather  as  given  in 
Table  5-7.  If  more  than  one  weather  condition  occurred  at  a  given  hour,  the  product  of 
die  corresponding  prime  numbers  is  used  to  describe  the  weather.  Prime  numbers  have 
the  advantage  that  the  product  of  primes  is  a  unique  value  decomposable  into  the  values 
used  to  generate  it. 
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TABLE  5-5 

CLOUD-AMOUNT  CLASSES 


TABLE  5-6 

WEATHER  CONDITIONS  FOR  GENERATING  BINARY  VARIABLES 


Class 

Elements 

Precipitation 

R-,  R,  Rf,  RW-,  RQ-,  RW,  RQ,  RWt,  R Of, 

L-,  ZL-,  L,  ZL,  S-,  SP-,  IC-,  SG-,  S, 

SP,  1C,  SG,  St,  SPt,  ICt,  SGf,  SW-, 

SQ-,  SW,  SQ,  SWt,  SQt,  ZR-,  E-,  EW-, 

ZR,  E,  EW,  ZRt,  Et,  EWt,  A-,  AP-,  A, 

AP,  At,  APt 

Restriction  to 
visibi 1 ity 

Rt,  RWt,  R<>t,  S,  SP,  1C,  SG,  St,  SPt, 

ICt,  SGt,  SW,  SQ,  SWt,  SQt,  F,  IF,  K, 

H,  KH,  D 

Measure  of 
stabi 1 ity 

RW-,  RQ-,  RW,  RQ,  SW-,  SQ-,  SW,  SQ,  SWt, 
SQt,  TQ,  T-t,  Qt,  TOR,  Q-,  A-,  AP-,  A, 

AP,  At,  APt,  BO,  BN,  BS,  BY 

8 


TABLE  5-7 

WEATHER-DESCRIPTION  CLASSES 
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5.  2.11  Time  of  Day  (TOD) 

Time  of  day  is  an: integer  from  00;to,;23  givingthehour  of  observation. 

5.2.12  Day  of  Year  (DOY) 

Day  of  year  is  an  integer  from  1  through  365  giving  the  day  of  observation.  The 
year  is  not  given. 


6.0  SOME  RESTRICTIONS  ON  THE  SUBJECTIVE  CHOICE  OF  PREDICTORS 


A  number  of  variables  were  excluded  from  consideration  in  the  statistical  prediction 
techniques.  The  reasons  for  these  restrictions  are  given  below. 

6.1  Restrictions  Due  to  Use  of  Hourly  Airways  Observations  Only 

The  design  of  the  Common  Aviation  Weather  System  requires  that  short-period 
terminal  forecasts  be  produced  operationally  every  hour.  The  only  data  readily  available 
every  hour  are  the  airways  observations,  so  predictors  were  restricted  to  this  set.  Thus, 
no  upper-air  observational  data  were  used  in  the  development  of  any  of  the  statistical 
forecast  methods.  In  additic  \,  some  variables  observed  from  the  surface  were  excluded, 
e.g. ,  radar  and  snow  cover. 

6.2  Restrictions  Due  to  Requirement  of  Long  Historical  Records 

A  reasonably  long  historical  series  of  readily  available  data  is  required  for  the  devel 
opment  of  the  forecast  techniques  used  in  this  test  and  evaluation.  We  decided  arbitrarily 
that  10  years  was  a  reasonable  period  and,  therefore,  we  restricted  the  variables  to  those 
observed  for  the  10  years  (1949-1958)  and  available  from  Asheville  on  magnetic  tape. 
Because  the  statistical  techniques  are  being  developed  with  a  view  toward  placing  one  or 
more  of  them  into  operation,  an  additional  restriction  was  that  the  stations  chosen  still  be 
in  operation  and  expected  to  remain  in  operation  for  the  foreseeable  future. 

In  tlie  formation  of  the  network-data  samples  [7,  Sec.  2.4. 1] ,  an  error  in  any  one 
of  the  variables  at  any  station  disqualifies  all  variables  for  that  hour.  Therefore,  obser¬ 
vational  elements  containing  a  high  percentage  of  errors  were  excluded  in  order  to  form 
data  samples  of  acceptable  size.  It  was  not  feasible  economically  to  go  back  and  attempt 
to  fill  in  or  correct  missing  or  erroneous  observations.  Examples  of  variables  excluded 
are  amount,  type,  and  height  of  lowest  and  second  cloud  layers  at  various  stations. 

6.3  Restrictions  Due  to  Use  of  Observed  Variables  Only 

At  the  outset  of  this  work,  a  decision  was  made  to  restrict  the  predictors  to 
observed  variables.  Thus,  no  variables  generated  by  taking  time  or  space  derivatives 
were  permitted,  nor  were  combined  terms  such  as  advection  of  a  variable  by  some 
function  of  the  wind.  Several  reasons  prompted  this  decision.  First,  in  some  previous 
work,  we  found  that  when  simple  variables  and  "exotic"  variables  were  presented  to¬ 
gether  to  a  screening  technique,  only  the  simple  variables  were  selected,  or,  if  exotic 
variables  were  selected,  a  replacement  by  simple  variables  did  as  well.  Second, 
although  it  is  true  that  some  predictive  information  will  be  lost  if  an  exotic  variable  is 
a  good  predictor,  it  is  also  true  that  it  is  quite  difficult  to  choose  subjectively  the  proper 
exotic  variables  because  this  requires  a  subjective  weighting  of  variables.  That  is,  a 
pressure-gradient  term  is  approximated  by  a  simple  pressure  difference,  p^  -  p2;  this 
gives  weights  of  1  and  -1  to  the  two  pressure  variables,  but  we  feel  that  it  if  better  to 
leave  the  data  free  to  apply  the  weights.  Third,  there  are  errors  of  observation  in  most 
variables,  and  exotic  variables  tend  to  have  larger  errors.  Fourth,  to  determine  whether 
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exotic  variables  add  predictive  information,  it  is  necessary  to  know  how  good  the  simple 
variables  are  by  themselves.  We  intend  to  try  to  improve  the  multiple-discriminant 
analysis  (MDA)  method  by  introducting  exotic  variables  in  addition  to  the  simple  variables 
selected  by  the  technique.  Fifth,  using  the  principle  of  Occam’s  razor,  other  things 
being  equal,  a  simpler  solution  to  a  problem  is  preferred  to  a  more  complicated  solution. 

6.4  Restrictions  Due  to  Number  of  Possible  Predictors 

IBM  -7090  programs  were  written  to  compute  the  required  forecast  equations  and 
tables  for  the  various  statistical  forecast  techniques.  The  grouping  program  restricted 
the  number  of  predictors  to  four.  (The  reasons  for  this  restriction  and  its  effects  are 
presented  in  Section  3.3. )  Because  of  cost,  the  Lund  technique  was  restricted  to  50 
possible  predictors,  and  the  MDA  technique  was  restricted  to  500  binary  predictors.  On 
the  average,  there  are  five  binary  variables  for  each  raw  variable,  so  MDA  was  restricted 
to  some  100  possible  raw  predictors.  The  possible  predictors  for  both  the  Lund  and  MDA 
techniques  are  presented  in  Appendix  B. 

This  limitation  on  the  maximum  number  of  possible  predictor  3  to  50  or  100  was 
met  in  two  ways.  First,  the  network  of  stations  was  restricted  to  a  maximum  of  11  stations. 
We  chose  the  stations  by  estimating  the  distance  that  a  meteorological  element  could  be 
advected.  Thus,  for  2— 7-hr  ceiling  and  visibility  prediction  at  Idlewild,  the  outer  ring  of 
stations  was  less  than  200  mi  away.  We  now  feel  that  this  is  not  far  enough  because  some 
of  the  variables  selected  by  the  screening  technique  for  2-hr  prediction  were  from  this 
outer  ring,  which  is  beyond  the  2-hr  advection  distance.  This  implies  that-  advection 
alone  should  not  be  the  only  consideration  in  choice  of  stations. 

A  second  criterion  for  restricting  the  total  number  of  possible  predictors  was 
experience  gained  in  some  preliminary  studies.  We  found,  for  example,  that  pressure 
and  temperature  were  almost  never  selected  by  the  screening  techniques.  Therefore, 
these  variables  were  eliminated  except  possibly  at  the  predictand  station  itself.  On  the 
other  hand,  variables  such  as  weather  and  cloud  information  were  selected  by  the  screen¬ 
ing  techniques  in  the  preliminary  studies,  ar.d,  therefore,  these  are  included  as  possible 
predictors  at  almost  all  stations. 
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appendix  b 

PREDICTOR  VARIABLES 


APPENDIX  B.  PREDICTOR  VARIABLES 


B.l  Introduction 

The  statistical  forecast  techniques  being  evaluated  are  grouped  into  two 

types: 

(a)  nonscreening  techniques,  which  include  persistence,  expectancy  of 
persistence,  and  grouping,  and 

(b)  screening  techniques,  which  include  Lund  contingency  and  multiple- 
discriminant  analysis. 

In  the  nonscreening  techniques,  the  predictor  variables  are  chosen  beforehand  by 
the  investigator.  In  the  screening  techniques,  a  relatively  large  set  of  predictors 
is  presented  to  the  technique  and  a  small  set  is  selected.  The  predictors  in  the 
large  set  are  called  possible  predictors;  those  in  the  small  set  are  called  selected 
predictors. 


This  appendix  lists  all  the  predictors  used  by  the  techniques  for  preparing 
2-  through  7-hr  forecasts  of  ceiling  and  visibility  for  the  seven  evaluation  stations. 

B.2  Abbreviations  Used  in  Tables 


Tables  B- 

•1  through  B-44  use  the  following  abbreviations  for  meteorological 

elements. 

CIG 

Ceiling  height 

CLH 

Height  of  lowest  cloud  layer 

CTL 

Cloud  type  of  lowest  cloud  layer 

DBT 

Dry-bulb  temperature 

DIR 

Wind  direction  to  16  points  (0  ~  calm,  1  =  NNE,  ...,  9  *  SSW, 
16  =  N) 

DOY 

Day  of  year 

DPT 

Dew-point  temperature 

FNF 

Fog  occurrence 

B-i 


OCA 

PNP 

RLH 

SCL 

SCU 

SLP 

SNS 

SPD 

STP 

TCA 

TOD 

UWC 

VIS 

VWC 

WFA 

WND 


Opaque  cloud  amount 
Precipitation  occurrence 
Relative  humidity 
Sky  condition  lower 
Sky  condition  upper 
Sea-level  pressure 

Stability  classification  (This  term  indicates  the  occurrence 
or  nonoccurrence  of  weather  events  associated  with  instability, 
such  as  squalls,  thunderstorms,  etc.) 

Wind  speed  , 

Station  pressure 

Total  cloud  amount 

Time  of  day 

E-W  wind  (W  is  positive) 

Visibility 

N-S  wind  (S  is  positive) 

Weather  (See  Table  B-23) 

Wind  velocity 


B.3  Persistence 

The  only  predictor  needed  for  a  persistence  forecast  is  the  present  observation 
of  the  variable  being  predicted. 


Grouping  is  a  nonscreening  technique.  The  predictors  are  chosen  subjectively. 
Any  number  of  predictors  can  be  chosen.  Four  predictors  were  chosen  for  each 
predictand,  and  each  predictor  was  categorized  into  classes. 

The  predictors  and  the  categorization  limits  are  given  in  Tables  B-l  through 
B-14.  The  number  in  any  limit  column  is  the  asymptotic  upper  limit  of  that  category 
and  the  exact  lower  limit  of  the  next  higher  category.  The  lower  limit  of  category  1 
and  the  vpper  limit  of  the  highest  category  are  not  given  in  the  tables.  However, 
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TABLE  B-l 

PREDICTORS  SELECTED  FOR  GROUPING  TECHNIQUE  FOR  ACY  CIG 


(a)  3-kr  forecaa* 


(b)  5-kr  forecast 


(c)  7-kr  forecast 


TABLE  B-2 

PREDICTORS  SELECTED  FOR  GROUPING  TECHNIQUE  FOR  ACY  VIS 


(a)  3 -hr  forecast 


Order 

Sta 

Elem 

Unit 

Limits  of  category 

s 

2 

3 

4 

5 

6 

7 

8 

1 

ACY 

-VIS 

ml 

mm 

1 

2 

3 

IS 

2 

PHL 

TCA 

lOths 

7 

10 

3 

MIV 

DIR 

18  pt 

.  1 

5 

» 

12 

■i 

4 

WRI 

DIR 

18  pt 

I 

C 

t 

12 

■  I 

<b)  S-hr  forecast 


Order 

Sta 

Elem 

Unit 

Limits  of  category 

I 

2 

3 

4 

5 

8 

7 

6 

1 

ACY 

VIS 

ml 

0.5 

1 

2 

3 

15 

2 

DC'A 

DIR 

18  pt 

1 

5 

« 

mm 

mu 

3 

PHL 

DIR 

18  pt 

1 

S 

» 

12 

S 

4 

ACY 

DIR 

18  pt 

1 

S 

» 

12 

(c)  7-hr  forecast 


TABLE  B-3 

PREDICTORS  SELECTED  FOR  GROUPING  TECHNIQUE  FOR  IDL  CIG 

(a)  2-hr  forecut 


(c)  3-hr  forecast 


TABLE  B-4 

PREDICTORS  SELECTED  FOR  GROUPING  TECHNIQUE  FOR  IDL  VIS 


(a)  2-hr  forecast 


(d)  7-hr  forecast 


B-7 


TABLE  B-5 

PREDICTORS  SELECTED  FOR  GROUPING  TECHNIQUE  FOR  WRI  CIG 


(a)  2-hr  forecast 


Su 

E!c® 

Limits  of  category 

J 

2 

3 

4 

5 

6 

PH 

s 

1 

WRf 

CIG 

ft 

200 

500 

1500 

5000 

Uni 

— 

2 

ACY 

RLH 

% 

86 

96 

■ 

3 

NEL 

CIG 

ft 

200 

50 0 

1500 

5000 

Uni 

4 

PHL 

CIG 

ft 

200 

500 

1500 

5000 

Uni 

(b)  4-hr  forecast 


Sts 

Elcm 

Unit 

Limits  of  category 

1 

2 

3 

4 

5 

6 

7 

8 

1 

WRI 

CIG 

ft 

200 

500 

1500 

5000 

Uni 

2 

PHL 

TCA 

lOths 

7 

10 

3 

ACY 

CIG 

ft 

200 

500 

1500 

5000 

Uni 

4 

TOD 

hr 

7 

21 

(c)  6-hr  forecast 


Order 

su 

Elcm 

Unit 

Limits  of  category 

1 

2 

*/ 

4 

5 

6 

m 

8 

1 

WRI 

CK3 

ft 

200 

600 

1500 

5000 

Uni 

■ 

2 

ABE 

DIR 

16  pt 

1 

5 

9 

12 

i 

3 

PHL 

P.LH 

% 

86 

96 

4 

TOD 

hr 

5 

17 

TABLE  B-6 

PREDICTORS  SELECTED  FOR  GROUPING  TECHNIQUE  FOR  WRI  VIS 


(*)  2-hr  forecast 


Order 

SU 

B 

Unit 

Limits  of  cclefory 

1 

2 

3 

'  4 

5 

6 

7 

8 

1 

WRI 

VIS 

mi 

ca 

1 

3 

S 

IS 

2 

WRI 

DIR 

16  pt 

1 

5 

• 

12 

O 

NEL 

VIS 

mi 

wm 

1 

3 

S 

15 

4 

ACY 

VIS 

mi 

0.5 

I 

3 

s 

15 

(b)  4-hr  forecast 


Order 

Elem 

Unit 

Limits  of  category 

1 

2 

3 

4 

5 

6 

7 

8 

1 

WRI 

VIS 

mi 

0.5 

1 

3 

5 

15 

mm 

2 

NEL 

CIS 

ft 

200 

500 

1500 

ca 

tw 

S3 

3 

PHL 

CIG 

ft 

300 

500 

B3I 

3000 

IM 

4 

TOO 

te- 

3 

15 

(c)  *-hr  forecast 


Order 

9U 

Elem 

Unit 

Limits  of  caiefory 

I 

2 

3 

4 

5 

6 

7 

8 

1 

WRI 

VIS 

mi 

wrm 

1 

3 

5 

15 

2 

WRI 

DIR 

1«  Pt 

i 

5 

5 

12 

3 

ACT 

RLH 

S 

mm 

56 

4 

ABE 

RLH 

% 

S€ 

_ 

96 

_ 

6-e 


TABLE  B-8 

PREDICTORS  SELECTED  FOR  GROUPING  TECHNIQUE  FOR  OFF  VIS 


(a)  2-hr  forecast 


Order 

Sta 

Elcm 

Unit 

Limits  of  category 

1 

2 

3 

A 

b 

c 

( 

h 

1 

OFF 

VIS 

ml 

1 

3 

5 

15 

o 

OFF 

DPT 

•F 

11 

21 

31 

41 

51 

61 

3 

OTF 

Dill 

1G  pt 

1 

r 

9 

12 

4 

DOY 

days 

133 

201 

<b)  4-hr  forecast 


Order 

9U 

- . - 

Elcm 

fnit 

Limits  of  category 

1 

O 

3 

— 

5 

G 

7 

1 

OFF 

VIS 

nil 

1 

1 

3 

55 

15 

2 

Of  F 

DPT 

•F 

11 

21 

31 

41 

51 

Cl 

3 

OFF 

Din 

16  pt 

1 

5 

9 

. 

A 

DOY 

days 

136 

201 

_ _  .. 

.) 

_ 

(el  fi-hr  forecast 


Order 

Sta 

Elcm 

I'nit 

Limits  o;  ategory 

1 

n 

4 

■ 

•*  i  7 

1 

OFF 

VIS 

ml 

■a 

i 

3 

5 

15 

2 

DSM 

CIO 

ft 

300 

1000 

1500 

504)0 

I'nl 

3 

Old 

CIC 

p. 

300 

1000 

1500 

oooo 

Uni 

TOD 


hr 


15 


TABLE  B-9 

PREDICTORS  SELECTED  FOR  GROUPING  TECHNIQUE  FOR  RND  CIG 

(a)  2-hr  forecast 


Order 

Su 

E!om 

Unit 

Limits  of  category 

i 

3 

4 

5 

G 

B 

» 

KND 

CIG 

ft 

200 

-too 

I5CO 

5000 

Unl 

■ 

mm 

2 

CRP 

RLH 

5 

86 

96 

3 

AUS 

CIO 

ft 

200 

-too 

1500 

5000 

Uni 

V 

CftP 

CJG 

ft 

200 

-too 

1500 

5000 

■  -  ■ - 

Unl 

(b)  4-hr  forecast 


Order 

Su 

Elcm 

Unii 

Limits  of  category 

1 

2 

A 

4 

5 

(l 

B 

1 

200 

400 

1500 

5000 

UfJ 

E 

'» 

s 

8G 

96 

| 

mm 

3 

— 

A  IS 

CIG 

ft 

200 

400 

15C0 

5000 

Unl 

B 

4 

cri» 

CIG 

ft 

200 

400 

1500 

5000 

Unl 

!c’  forecast 


Order 

Sta 

Elcm 

Init 

Limits  of  category 

1 

O 

A 

4 

5 

B 

n 

B 

1 

RSD 

CIG 

ft 

200 

400 

1500 

5000 

Unl 

■  I 

■ 

mm 

2 

CRP 

RLK 

7 

....  ..  .  J 

86 

SC 

mm 

B 

3 

AUS 

CIG 

B 

200 

400 

1500 

5000 

Unl 

4 

CRP 

CIG 

2 

400 

1500 

5000 

Ur.l 

TABLE  B-10 

PREDICTORS  SELECTED  FOR  GROUPING  TECHNIQUE  FOR  RND  VIS 

(a)  2-hr  forecast 


Order 

Sts 

Elc-m 

Unit 

Limits  of  category 

1 

o 

a 

4 

5 

G 

7 

S 

' 

RND 

VIS 

mi 

KX 

i 

3 

5 

15 

2 

RND 

DDT 

*F 

36 

46 

56 

66 

76 

3 

136 

201 

Kl 

4 

TOD 

hr 

3 

7 

■  1 

(b)  4 -hr  forecast 


— 

Elcm 

Limits  of  category 

B3 

jhHpw? 

XBI 

A 

5 

6 

7 

t* 

• 

RND 

VIS 

mi 

i 

3 

5 

10 

o 

RND 

DBT 

im 

36 

46 

56 

66 

76 

J 

DOY 

days 

136 

201 

mm 

4 

TOD 

hr 

3 

7 

i  ■ 

(c)  G-hr  forecast 


Order 

Sta 

Firm 

I’nit 

Limits  of  category 

1 

2 

a 

4 

:> 

mm 

i 

b 

I 

RND 

VIS 

mi 

0.5 

i 

3 

5 

15 

2 

RND 

DIR 

16  pt 

1 

5 

9 

12 

j 

KFU 

C1G 

ft 

200 

400 

1500 

5000 

I'nl 

A 

AUS 

CIO 

ft 

200 

400 

1300 

5000 

Uni 

TABLE  B-ll 

PREDICTORS  SELECTED  FOR  GROUPING  TECHNIQUE  FOR  DCA  CIG 


(a)  2 -hr  forecast 


Order 

Sta 

Elcm 

Unit 

Limits  of  category 

1 

o 

3 

4 

5 

c 

7 

5 

1 

DCA 

CIG 

ft 

200 

500 

1000 

3000 

Uni 

DCA 

DIR 

16  pi 

1 

5 

9 

12 

Mi 

3 

DCA 

DPT 

31 

41 

51 

61 

66 

Mi 

-I 

DOY 

days 

_ 

136 

201 

(b)  3-hr  forecast 


TABLE  B-12 

PREDICTORS  SELECTED  FOR  GROUPING  TECHNIQUE  FOR  DCA  VIS 

(a)  2-hr  forttfist 


Order 

su 

Elcm 

l%11 

Limits  of  catssorv  I 

i 

2 

3 

4 

5 

G 

7 

6 

1 

DCA 

VIS 

ml 

0.S 

i 

2 

3 

IS 

■  I 

2 

DCA 

RLII 

$ 

3G 

90 

II 

3 

DCA 

OIK 

bbi 

1 

5 

9 

12 

mm 

TOD 

hr 

5 

IS 

■1 

(b)  3-hr  iorccast 


Order 

Su 

Elcm 

I'nlt 

Limits  ol  cateeon- 

I 

2 

:< 

4 

5 

n 

7 

e 

» 

DCA 

VIS 

mi 

0.3 

i 

2 

3 

IS 

** 

OCA 

RLII 

r- 

SG 

90 

3 

DCA 

DIR 

in  p< 

1 

5 

9 

12 

* 

TOD 

hr 

5 

16 

(c)  3-hr  forecast 


Order 

su 

Elcm 

Init 

Limits  oi  category 

I 

*» 

.< 

4 

r. 

r» 

7 

r 

1 

DCA 

VIS 

mi 

i 

2 

3 

13 

T 

MKB 

CIO 

it 

200 

300 

1000 

3000 

In) 

3 

CVK 

CIC 

it 

200 

300 

1000 

3000 

Ini 

4 

TOD 

hr 

3 

IS 

<<l)  7-hr  fort'iM*! 


Sta 

Elcm 

Inn 

Limns  of  catccorv 

1 

- 

■g 

- 

mm 

T 

: 

dca 

VIS 

mi 

■a 

i 

2 

i 

13 

ii 

DCA 

RLII 

'• 

66 

9G 

mm 

3 

DCA 

DIR 

in  |* 

i 

3 

9 

12 

■i 

4 

TOD 

hr 

3 

IS 

mm 

TABLE  B-13 

PREDICTORS  SELECTED  FOR  GROUPING  TECHNIQUE  FOR  CEF  CIO 


(a)  2-hr  forecast 


Order 

clem 

Unit 

Limits  of  category 

1 

2 

3 

4 

5 

6 

7 

g 

I 

CEF 

CJG 

ft 

200 

600 

1500 

5000 

Unl 

_ 

2 

BDL 

CIO 

ft 

200 

600 

Uni 

■ 

3 

IDL 

RLH 

% 

86 

96 

| 

m i 

4 

IDI. 

oat 

16  pt 

1 

5 

$ 

12 

(b)  3-».r  forecast 


B 

Sts 

Elem 

Limits  of  category 

Lull 

i 

— 

2 

3 

4 

5 

G 

7 

8 

HU 

CEF 

CIG 

a 

200 

eoo 

1500 

5000 

Unl 

B 

2 

BDL 

CIG 

ft 

200 

600 

1500 

5000 

Unl 

B 

II 

3 

IDL 

RLH 

% 

86 

96 

|  | 

| 

B£| 

4 

IDL 

DIR 

16  pi 

1 

5 

9 

22 

! 

(c)  4 -hr  forecast 


Order 

Elc- 

B 

&I 

|| 

2 

3 

4 

5 

6 

i 

_ i_l 

1 

CEF 

200 

5000 

Mat 

m 

|| 

■  1 

2 

BDL 

— 

CIG 

s 

200 

600 

1500 

5000 

U=1 

BM 

i  ■ 

3 

IDL 

RLH 

i 

86 

96 

|| 

B 

wm 

IDL 

cm 

1*5  f< 

I 

5 

9 

_ 

12 

... 

(d)  6-hr  forecast 


TABLE  B-14 

PREDICTORS  SELECTED  FOR  GROUPING  TECHNIQUE  FOR  CEF  VIS 

(a)  2-hr  forecast 


(c)  4-hr  forecast 


(J)  6-hr  lorecast 


from  meteorological  considerations,  it  is  always  clear  what  their  limits  are. 

B.5  Climatological  Expectancy  of  Persistence 

Climatological  expectancy  of  persistence  is  a  nonscreening  technique.  The 
primary  predictor  is  the  present  observation  of  the  variable  to  be  forecast. 
Generally,  time  of  day  and  season  are  used  as  additional  predictors.  The  form 
used  in  this  study  included  day  or  night  as  a  second  predictor  and  warm-surface 
season  or  cold-surface  season  as  a  third  predictor. 

Since  the  predictors  are  always  the  same,  tables  are  not  given. 

B.6  Lund  Contingency  Prognosis 

Tables  B-15  through  B-21  give  the  possible  and  selected  predictors  for 
Lund  contingency  prognosis.  The  number  of  possible  predictors  varies  from  20  to 
50,  but  there  are  always  five  selected  predictors.  This  number  was  set  by  Mr.  Iver 
Lund,  the  originator  of  the  technique. 

Each  table  lists  the  predictors  available,  predictors  used,  and  order  of 
predictors  selected  for  each  station  for  various  forecast  ’sngths. 

EXAMPLE.  In  Table  B-15,  Predictors  for  Lund  Technique  at  ACY,  the  first 
column  ("Sta")  lists  the  stations  that  comprise  the  Atlantic  City  Airport  network; 
the  second  column  ("Elem")  lists  the  variables  that  were  reported  and  available 
for  each  of  the  network  stations;  the  third  column  ("3-hr  ceiling")  lists  all  the 
predictors  presented  to  the  Lund  technique  for  selection.  The  X's  indicate  a 
predictor  presented  but  not  selected,  and  the  numbers  1  through  5  identify  the 
predictors  selected  and  their  order.  Thus,  for  3-hr  ceiling  forecasts  at  Atlantic 
City  Airport,  there  were  59  predictors  available  from  the  network  (the  total  of  the 
entries  under  "Elem").  Of  these,  25  were  presented  to  the  Lund  technique  (the  total 
of  the  entries  under  "3-hr  ceiling").  The  predictors  selected  were 

1.  ACY-CIG  (Atlantic  City,  ceiling), 

2.  ACY-SNS  (Atlantic  City,  stability  classification), 

3.  PHL-SNS  (Philadelphia,  stability  classification), 

4.  MIV-SNS  (Millville,  stability  classification), 

5.  WRI-SNS  (McGuire  AFB,  stability  classification). 
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TABLE  B-15 

PREDICTORS  FOR  LUND  TECHNIQUE  AT  ACY 


TABLE  B-16 

PREDICTORS  FOR  LUND  TECHNIQUE  AT  IDL 
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FNF 

SNS 

ALB 

CIG 

VIS 

TCA 

SNS 

PVD 

CIG 

VIS 

TCA 

X 

CLA 

X 

CLH 

X 

SNS 

BDL 

CIG 

1 

VIS 

■ 

VWC 

H 

TCA 

1 

OCA 

5 

CLA 

X 

CLH 

X 

FNF 

SNS 

COX 

CIG 

X 

VIS 

UWC 

TCA 

X 

SNS 

SBY 

CIG 

X 

VIS 

TCA 

X 

MOT 

CIG 

X 

VIS 

TCA 

X 

SNS 

TOD 

TOD 

X 

DOY 

DOY 

X 
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ABr  CIG 
VIS 

uwc 

vwc 

RLH 
TCA 
EWR  CIG 
VIS 
UWC 
VWC 
RLH 
TCA 
PNP 
FNF 
DC  A  CIG 

VIS 
UWC 
RLH 
PNP 
FNF 
ORF  CIG 
UWC 
RLH 
TCA 
IPT  CIG 
VIS 
UWC 
RLH 
TCA 
ALB  CIG 
RLH 
TCA 
PVD  CIG 

VWC 

TCA 

TOD  TOD 
DOY  IX'Y 


TABLE  B-18 

PREDICTORS  FOR  LUND  TECHNIQUE  AT  OFF 


TABLE  B-19 

PREDICTORS  FOR  LUND  TECHNIQUE  AT  RND 


TABLE  B-20 

PREDICTORS  FOR  LUND  TECHNIQUE  AT  DCA 


TABLE  B-21 

PREDICTORS  FOR  LUND  TECHNIQUE  AT  CEF 


B.7  Multiple-discriminant  Analysis 
B.7.1  Zero-one  Variables* 


Before  each  predictor  is  presented  to  the  multiple-discriminant  analysis 
computer  program  for  screening,  it  is  transformed  into  a  set  of  zero-one  variables. 
The  method  for  converting  values  of  observed  meteorological  parameters  to  cor¬ 
responding  values  of  zero-one  variables  is  explained  by  the  following  example. 

EXAMPLE.  Total  cloud  cover  is  a  normally  observed  meteorological 
parameter.  Its  value  is  reported  in  tenths  of  sky  covered.  A  reasonable  set  of 
mutually  exclusive  and  exhaustive  categories  into  which  total  cloud  cover  can  be 
broken  consists  of  sky  conditions  of  clear,  scattered,  broken,  and  overcast. 

Let  X  be  total  sky  cover  and  Z  .  ,  Z, .  0,  Z  .  ,  and  Z  be  clear,  scattered, 

broken,  and  overcast,  respectively.  Thus,  the  meteorological  parameter 

generates  four  predictor  variables  determined  by  zero-one  values  assigned  to  Z^4  i> 

Z, ,  Z„  .  Z, ,  Table  B-22  shows  the  method  of  conversion.  To  transform  a 
14,2  14,3  14,4 

value  of  X^4  to  the  proper  zero-one  variables ,  four  questions  are  asked: 

(a)  Is  the  sky  condition  clear? 

(b)  Is  the  sky  condition  scattered? 

(c)  Is  the  sky  condition  broken? 

(d)  Is  the  sky  condition  overcast? 

When  a  question  is  answered  affirmatively,  a  l  is  entered  in  the  appropriate  column; 
when  answered  negatively,  a  0  is  entered  in  the  appropriate  column.  The  55-variables 
are  the  ones  presented  to  the  MDA  technique  for  screening. 

All  meteorological  parameters  do  not  generate  the  same  number  of  zero-one 
variables;  the.  number  of  variables  depends  upon  the  number  of  mutually  exclusive 
and  exhaustive  cvUrj'v'es  into  wh.  oh  the  meteorological  parameter  can  be  reasonably 
divided-  Table  B-23  lists  the  meteorological  parameters  used  to  obtain  the  Z-predic- 
toir,  v'irsc  colxir  a  .  the  number  of  zero-one  variables  generated  (second  column),  and 
:hc  imifcs  of  the  mutually  exclusive  and  exhaustive  categories  into  which  each 

LiSewberv  in  '' literature  surrounding  the  application  of  the  multiple-discrim¬ 
inate  9.tt«iy&iB  Co  rae'.oorological  problems,  these  have  been  referred  to  as  dummy, 
binary,  dichotomous,  c*nd  item  variables. 
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TABLE  B-22 

CONVERTING  REPORTED  VALUES  OF  TOTAL  SKY  COVER 
TO  VALUES  OF  ZERO-ONE  VARIABLE 


Total  sky  cover, 
tenths  of  sky 

Corresponding  value  of  X 

14 

z 

14,  i 
(clear) 

Z14,  2 
(scattered) 

Z14,  3 
(broken) 

Z 

14,  4 

(overcast) 

0 

• 

1 

0 

0 

0 

1 

0 

i 

0 

0 

2 

0 

1 

0 

0 

3 

0 

1 

0 

0 

4 

0 

1 

0 

0 

5 

0 

1 

0 

0 

6 

0 

0 

1 

0 

7 

0 

0 

1 

0 

8 

0 

0 

1 

0 

9 

0 

0 

1 

0 

10 


0 


0 


0 


1 


TABLE  B-23 

ZERO-ONE  VARIABLES  GENERATED  BY  EACH  METEOROLOGICAL  PARAMETER 
|  Meteorological  Number  of  zero-one  - .  ..  .  . 


variables 


UWC 

VWC 

DBT 

DPT 

RLH 

STP 


TCA 


7  .  . ,  limits  of  categories 

parameter  variables 

CIG  5  The  class  limits  for  all  predictor 

VIS  5  stations  in  a  network  are  identical 

to  the  operational  limits  of  the  pre- 
dicta*  -,d  variable.  See  Table  2-1  of 
the  main  body  [  7  j . 

UWC  5  Limits  were  determined  from  the  fre- 

VWC  5  quency  distribution  of  the  variable. 

DBT  5  The  limits  are  the  values  of  the  vari- 

DPT  5  able  which  divide  the  distribution 

RLH  4  according  to  desired  percentage.  The 

STP  4  percentages  are  such  that  the  error 

in  grouping  is  minimized.  See  Bryan* 
for  a  detailed  exposition. 

Cloud  amount,  1  Oths  of  &,*.y  covered 

TCA  4  1.  TCA  <  1 

2.  1  ^  TCA  c  G 

3.  6  s  TCA  <  9 

4.  9  <  TCA 

Height  of  cloud  layer,  ft 

CLH  15  1.  CLH  <  100 

2.  100  -•£  CLH  <  200 

3.  200  <  CLH  <  300 

4.  300  <  CLH  <  400 

5.  40.0  <;  CLH  <  500 

6.  500  <  CLH  <  600 

7.  600  £  CLH  700 

8.  700  s  CLH  <r  860 

9.  800  CLH  <  1,000 

10.  1,000  s  CLH  <  1,500 

♦Bryan,  J.  G.,  and  J.  R.  Southan,  Optimum  Subdivision  of  a  Variable  by  the  Method 
of  D.  R.  Cox.  TRC-21,  The  Travelers  Research  Center,  Inc.,  Apr.  1962. 

.  B-34 


CLH 


Meteorological  I  Number  of  zero-one 


parameter 


variables 


Limits  of  categories 


Height  of  cloud  layer,  ft 


Cloud  type 


1.  None 

2.  Cirrus  and  cirrocumulus 

3.  Thin  obscuration  other  than  fog 
and  obscuration  other  than  fog 

4.  Cirrostratus 

5.  Altocumulus  and  altocumulus 
castellatus 

6.  Altostratus 

7.  Cumulus 

8.  Fractocumulus 

9.  Fractostratus 

10.  Stratocumulus 

11.  Cumulomammatus  and  cumulonimbus 

12.  Nimbostratus 

13.  Stratus 

14.  Thin  fog  and  fog 


Direction  Speed,  knots 

1.  Any  0  ^  SPD  ^  5 

2.  NNE  through  E  5  <  SPD  £  12 

3.  NNE  through  E  12  <  SPD 

4.  ESE  through  S  5  <  SPD  ^  12 
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Meteorological 

parameter 

Number  of  zero-one 
variables 

Limits  of  categories 

Direction 

Speed,  knots 

5.  ESE  through  S 

12  <  SPD 

6.  SSW  tlirough  WSW 

5  <  SPD  ^  12 

7,  SSW  through  WSW 

12  <  SPD 

8.  W through  N 

5  <  SPD  12 

9.  W  through  N 

12  <  SPD 

Weather  element 

Teletype  code 

WEA 

12 

1.  None 

(No  symbol) 

2.  Rain 

R-,R,R+ 

3.  Rain  showers 

RW-,RW,RW+ 

4.  Drizzle 

L~,ZL-,L,ZL,L+,ZL  + 

5.  Snow 

S-,SP-,IC-,$G-,S,SP, 

IC,SG,S+,SP+,iC+,SG+ 

6.  Snow  showers 

SW SQ-,  SW ,  SQ,  SW  +, 
SQ+ 

7.  Thunder,  hail 

T,Q  T+,Q+,TOR,Q-, 
A-,A,A+,AP-,AP, 

AP+ 

, 

8.  Freezing  rain 

ZR-,E-,EW-,ZR,E, 

EW,/R+,E+,EW+ 

9.  Foa 

F,IF 

10.  Ground  fog 

GF 

11.  Blowing  dust 

BD,BN,BS,BY 

12.  Smoke 

K,H,KK.D 

TOD 

1 

A  value  1  indicates  that  the  time  of  the . 
forecast  is  between  the  hours  of  0200 
and  1300  inclusive. 

DOY 

1 

A  value  1  indicates  that  the  day  the 
forecast  is  made  is  between  the  151st 
and  304th  cmys  of  the  year,  inclusive. 
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meteorological  parameter  has  been  divided  (third  column).  Definition  of  the 
abbreviations  used  for  the  meteorological  parameters  can  be  found  in  Section  B.2. 

B.7.2  Possible  Predictors 

The  number  of  possible  predictors  presented  to  the  multiple-discriminant 
analysis  technique  is  large.  The  Lund  technique  screened  as  marry  as  50  predictors, 
whereas  the  multiple-discriminant  analysis  technique  screened  more  than  400  in 
all  cases.  Tables  B-24  through  B-30  list  the  possible  predictors  presented  to  the 
multiple-discriminant  analysis  technique.  The  total  number  of  possible  predictors 
is  given  at  the  bottom  of  each  table. 

One  set  of  possible  predictors  was  used  for  each  evaluation  station.  Predictors 
for  each  predictand  variable  and  each  forecast  period  were  selected  from  this  same 
set.  CIG,  VIS,  RLH,  TCA,  WEA,  ami  WND  were  used  at  all  the  predictor  stations 
whenever  possible.  DBT,  DPT,  STP,  CLH,  and  CTL,  whenever  available,  were  used 
at  the  predictand  station  only.  TOD  and  DOY  were  always  used.  UWC  and  VWC 
were  used  only  at  PWM  as  predictors  for  Westover. 

B.7.3  Selected  Predictors 

Tables  B-  31  through  B-44  list  the  predictors  selected  by  the  multiple- 
discriminant  analysis  technique  for  all  predictands  in  the  evaluation.  Each  table 
lists  the  order  of  selection  (statistical  screening  criteria),  the  predictor  station, 
the  predictor  variable,  and  the  limits  of  the  predictor  variable. 

EXAMPLE.  In  Table  B-31(a),  the  predictand  is  the  3-hr  forecast  of  Atlantic 
City  ceiling;  the  most  important  predictor  is  Atlantic  City  ceiling  equal  to  or  greater 
than  1000  ft  but  less  than  3000  ft;  20  statistically  significant  predictors  were  selected. 
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TABLE  B-24 

MDA  POSSIBLE  PREDICTORS  FOR  ACY 


B-39 


TABI 

MDA  POSSIBLE  PI 


Total  number  of  possible  predictors  =  433 


Station 


NEL 

ALB 

PVD 

BDL 

CON 

SBY 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

*  v 

X 

X 

t 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

w 

I 

O 


TABLE  B-26 

MDA  POSSIBLE  PREDICTORS  FOR  WRI 


Elem 

No.  of  0-1 
variables 

Station 

WRI 

NEL 

PHL 

ALB 

PVD 

ACY 

DCA 

ORF 

IPT 

ABE 

EWR 

CIG 

5 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

VIS 

5 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

uwc 

5 

vwc 

5 

DBT 

5 

X 

DPT 

5 

X 

RLH 

4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

STP 

4 

• 

TGA 

4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CLH 

15 

WEA 

to 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

X 

WND 

9 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TOD 

1 

X 

DOY 

1 

'v _ 

_ 

Total  number  of  possible  predictors  = 

4-ii 
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TABLE  B-27 

MDA  POSSIBLE  PREDICTORS  FOR  OFF 


Elem 

No,  of  0-1 
variables 

Station 

OFF 

HON 

FSD 

LBF 

GRI 

SSH 

MSP 

MLI 

DSM 

MKC 

SGF 

CIG 

5 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

VIS 

5 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

uwc 

5 

vwc 

5 

DBT 

5 

X 

DPT 

5 

X 

RLH 

4 

X 

X 

X 

X 

X  • 

X 

X 

X 

X 

X 

STP 

4 

TCA 

4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CLH 

15 

WEA 

12 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

WND 

9 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TOD 

1 

X 

DOY 

1 

X 

_ 

Total  number  of  possible  predictors  =  437 
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TABLE  B-28 

MDA  POSSIBLE  PREDICTORS  FOR  RND 


r  i 

No.  of  0-1 
variables 

Station 

Elem 

RND 

DLF 

AUS 

WAO 

ORP 

EFD 

ACF 

LRD 

CIG 

5 

X 

X 

X 

X 

X 

X 

X 

X 

VIS 

5 

X 

X 

X 

X 

X 

X 

X 

X 

vwc 

5 

DBT 

5 

X 

DPT, 

5 

X 

RLH 

5 

X 

X 

X 

X 

X 

x 

X 

X 

STP 

4 

X 

TCA 

4 

X 

X 

X 

X 

X 

X 

X 

X 

CTL 

14 

X 

CLH 

15 

X 

WEA 

12 

X 

X 

X 

X 

X 

X 

X 

X 

WND 

9 

X 

X 

X 

X 

'  r 

A 

X 

X 

X 

TOD 

1 

X 

! 

DOY 

1 

X 

Total  number  of  possible  predictors  =  435 
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TABLE  B-29 

MDA  POSSIBLE  PREDICTORS  FOR  DCA 
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TABLE  B-30 

MDA  POSSIBLE  PREDICTORS  FOR  CEF 
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TABLE  B-31 

MDA  SELECTED  PREDICTORS  FOR  ACY  CIG 


(y)  3-hr  forecast 


Older 

Sta 

Elcm 

Unit 

Limits 

1 

ACV 

CIG 

ft 

3900  a  CIG 

2 

ACY 

CIG 

ft 

1000  a  CIG  <  3000 

3 

PHI. 

CIG 

ft 

3000  5  CIG 

4 

ACY 

CIG 

ft 

CIG  r  200 

5 

DCA 

CIG 

ft 

3000  a  CIG 

6 

MIV 

WEA 

Rain 

1 

ACY 

CIG 

ft 

200  s  CIG  <  500 

8 

MIV 

CIG 

ft 

3000  a  CIG 

9 

Mrv 

CIG 

ft 

1000  SQG<  3000 

16 

NEL 

WND 

knots 

3  <  WND*  a  12 

11 

MIV 

VIS 

ml 

VIS  *  0.5 

t‘> 

MDT 

WEA 

None 

in 

SBY 

WEA 

Pc* 

H 

SEL 

CIG 

ft 

3090  s  CIG 

15 

ACY 

CLH 

a 

10 0  a  CLH  <  200 

16 

TOO 

hr 

0200  a  TOD  a  1300 

17 

ACY 

CLH 

it 

200  a  CLH  <  300 

18 

MDT 

CIG 

a 

1000  5  CIG  <  3000 

19 

MDT 

WND 

knots 

»  <  WND*  £  12 

20 

21 

22 

2*5 

;M 

25 

ji» 

27 

2* 

PifL 

CIG 

ft 

1000  £  CIG  <  3000 

! 

•Syy  thncugh  K. 
»K.**E  through  S. 

I  WAV  through  WSW. 


(b)  5-hr  forecast 


Order 

Sta 

Eiem 

Unit 

Limits 

1 

PHL 

CIG 

ft 

3000  a  CIG 

2 

ACY 

CIG 

ft 

3000  £  CIG 

3 

DCA 

CIG 

>1 

3000  a  CIG 

4 

ACY 

CIG 

ft 

1000  a  CIG  <  3000 

i 

MDT 

WEA 

Rain 

G 

ACY 

CIG 

ft 

CIG  <  200 

7 

MDT 

WND 

knots 

3  <  WND*  a  12 

8 

SflY 

WEA 

P<* 

9 

Mrv 

WEA 

Rain 

10 

MDT 

WEA 

Snow 

11 

WRI 

WND 

knots 

3  <  WND*  a  12 

12 

MDT 

CIG 

ft 

1000  a  CIG  <  3000 

13 

PKL 

CIG 

ft 

1000  a  CIG  <  3000 

1-t 

TOO 

hr 

0200  a  TOD  a  1300 

IS 

DCA 

RLH 

T 

89  RLH 

16 

SBY 

TCA 

lOths 

9  <  TCA 

17 

BEL 

WEA 

Pc* 

28 

19 

20 

21 

22 

23 

24 

25 

2G 

27 

28 

29 

PHL 

WND 

knots 

12  c  WNDt 

_ 1 

♦NNE  through  E. 
fESE  through  S. 
ISSW  through  WSW. 


(c)  7-hr  forecast 


Order 

Sta 

Elem 

Unit 

Limits 

1 

PHL 

CIG 

ft 

3000  a  CIG 

2 

DCA 

CIG 

ft 

3000  a  CIG 

3 

ACY 

TCA 

lOths 

9  <  TCA 

4 

DCA 

WEA 

Rain 

5 

ACY 

WEA 

P<* 

G 

MDT 

WND 

knots 

3  <  WND*  a  12 

< 

ACY 

CIG 

ft 

3000  a  CIG 

8 

MDT 

WEA 

None 

9 

TOD 

hr 

0200  a  TOD  a  .*300 

10 

XEL 

WND 

knots 

3  <  WND*  a  12 

11 

ORF 

RLH 

r' 

< 

91  <  RLH 

12 

DCA 

CIG 

ft 

1000  *  CIG  <  3990 

IS 

MDT 

TCA 

lOths 

9  <  TCA 

U 

WR! 

WXD 

knots 

12  <  WND* 

15 

WK 

WXD 

knots 

12  <  WND) 

16 

XEL 

WEA 

Fo* 

17 

I 

18 

SO 

20 

21 

->2 

23 

24 

25 

2G 

27 

28 

29 

DCA 

CIG 

_ 

ft 

_ -J 

CIG  <  200 

•NNE  through  E. 
f  ESE  throagh  St 
ISSW  through  W3W. 


9*-a 


TABLE  B-33 

MDA  SELECTED  PREDICTORS  FOR  IDL  CIO 


(a)  2-hr  forecast  <M  3-'lr  forccas‘ 


Order 

Sta 

Elem 

Unit 

Order 

Sta 

Elem 

Unit 

Limits 

1 

IDL 

C1G 

ft 

3000  s  CIG 

1 

IDL 

CIG 

ft 

3000  £  CIG 

2 

IDL 

C1G 

ft 

1000  £  CIG  <  3000 

2 

IDL 

CIG 

ft 

1000  £  CIG  <  3000 

3 

IDL 

CIG 

ft 

500  £  CIG  <  1000 

3 

MDT 

CIG 

ft 

3O00  ±  CIG 

4 

NEL 

CIG 

ft 

3000  s  CIG 

4 

IDL 

CIG 

ft 

500  £  CIG  <  1000 

5 

NEL 

CIG 

ft 

CIG  <  200 

5 

NEL 

CIG 

ft 

300C  £  CIO 

G 

MDT 

CIG 

ft 

3000  £  CIG 

G 

NEL 

CIG 

ft 

CIG  <  200 

7  1 

TED 

CIG 

it 

3000  £  CIG 

7 

IDL 

RLII 

i+ 

92  <  Rid 

A 

NEL 

CIG 

a 

200  £  CIG  <  500 

8 

IDL 

WND 

kno>s 

12  <  WND* 

9 

IDL 

vts 

mi 

VIS  <  0.5 

9 

NEL 

CIG 

*  i 

M,  £  CIG  <  500 

10 

TEB 

CIG 

d 

500  £  CIG  <  1000 

10 

DDL 

TCA 

9  <  TCA 

n 

DDL 

CIG 

a 

1000  £  CIG  <  3000 

11 

NEL 

WEA 

Rain 

12 

TEB 

WEA 

itain 

]*» 

IDL 

CIG 

ft 

CIG  s  200 

i:> 

SBY 

VIS 

mi 

3  £  VIS 

13 

TER 

CIG 

ft 

3000  £  CIG 

M 

IDL 

IILH 

92  <  IlLII 

11 

NEL 

WEA 

Drl/./.le 

15 

IDL 

Loots 

12  <  WND* 

15 

TER 

CIG 

ft 

500  i  ciG  <  ioeo 

1G 

IDL 

WND 

knots 

5  <  WND*  £  12 

10 

IDL 

WND 

knots 

5  <  WND*  *  12 

I 

17 

NEL 

WND 

knots 

5  <  WNPt  £  12 

17 

FOK 

CIG 

ft 

CIO  <  200  > 

18 

IDL 

VEA 

Drizilc 

18 

DDL 

CIG 

ft 

1000  ^  CIO  -  3000  ; 

19 

MDT 

WEA 

Fok 

19 

FOK 

WND 

knots* 

12  <•  WNDt 

20 

21 

22 

FOK 

CIG 

ft 

3000  £  CIG 

20 

21 

22 

I’VD 

WEA 

\ 

Drrrie 

2.1 

2.7 

24 

.  21 

25 

,  ’25.  > 

i 

\ 

JO 

J\ 

i 

i 

;7 

11 

JS 

28 

J'J 

1  i _ 2L_ 

_ 

.! _ 

1 

♦NNE  llirom-h  K. 
tKSK  through  S. 
tS.SU  .hrout;h  WhW. 


*HNK  tliroURh  £. 
tKSK  through  S. 
tSSW  throvRh  WSW. 


W 


TABLE  B-33 

MDA  SELECTED  PREDICTORS  FOR  IDL  CIG 


(c5  5-hr’forccust 


Order 

Sta 

Elem 

Unit 

Limits 

1 

IDL 

CIG 

f! 

3900  £  CIG 

2 

MDT 

CIG 

ft 

2000  s  CIG 

n 

IDL 

CIO 

ft 

1000  £  CiG  <  3C00 

A 

NEL 

CIG 

ft 

3000  S  CIG 

5 

IDL 

CIG 

ft 

300  £  CIG  <  1000 

G 

IDL 

WND 

knots 

12  <  WND* 

7 

FOK 

TCA 

19ths 

9  <  TCA 

8 

MEL 

II  Lit 

r* 

r 

93  <  n:.(i 

9 

BGM 

WND 

knots 

12  <  W'NDt 

10 

PGM 

WND 

knot.. 

3  <  WNDT  S  )2 

11 

NEL 

CIG 

It 

CIG  <  700 

19 

MDT 

VI  EA 

Rain 

n 

MDT 

CIC 

ft 

CIG  •  200 

w 

MDT 

CIG 

ft 

300  £  CIG  <  H'OO 

IS 

TOD 

hr 

0200  S  TOD  JS  1300 

1G 

MDT 

WEA 

Snow 

17 

BDL 

CIC, 

ft 

1000  £  CIG  -  3000 

IB 

IDL 

WND 

knots 

5  <  WND*  a  12 

J9 

lit 

21 

22 

2.1 

2  5 

25 

‘7 

Jh 

20 

NEL 

CIG 

ft 

2  CO  -  CiG  <  500 

*NNK  through  t*. 
t  KMK  through  S. 
ISSV\  through  WSW. 


f'J)  ?~hr  fo,  ecffst 


fKSE  through  $. 
|SSW  through  WSW. 


TABLE  B-34 

MDA  SELECTED  PREDICTORS  FOR  IDL  VIS 


(a)  2 -hr  forecast  (b)  3-hr  forecast 


Order 

Sta 

Elom 

Unit 

Limits 

Order 

Sta 

Elem 

Unit 

Limits 

I 

IDL 

ml 

3  £  VIS 

1 

IDL 

VIS 

ml 

3  £  VIS 

■ 

IDL 

mi 

VIS  <  0.5 

2 

NEL 

CIG 

ft 

CIG  <  200 

;  1 

•  NEL 

ft 

CIG  <  200 

3 

IDL 

RLII 

% 

92  <  RLII 

flllf 

IDL 

VIS 

mi 

2  £  VIS  <  3 

1 

IDL 

VIS 

ml 

VIS  <  0.5 

IDL 

RLII 

n 

92  <  RLII 

5 

IDL 

VIS 

ml 

0.5  £  VIS  <  1 

NEI. 

VIS 

mi 

3  s  VIS 

G 

MDT 

VIS 

mi 

3  £  VIS 

I 

TE3 

VIS 

mi 

VIS  <  0.5 

7 

NEL 

WEA 

Snow 

IDL 

VIS 

mi 

0.5  £  VIS  <  1 

8 

IDL 

CIG 

ft 

200  £  CIG  <  500 

IDL 

CIG 

n 

200  £  CIG  <  500 

9 

FOK 

VIS 

ml 

VIS  <  0.5 

10 

NEL 

VIS 

mi 

VIS  <  0.5 

10 

MDT 

VIS 

ml 

VIS  <0.5 

n 

IDL 

WEA 

Snow 

IDL 

WEA 

None 

12 

MDT 

VIS 

mi 

VIS  <  0.5 

!.- 

TEB 

CIG 

ft 

CIG  <  200 

1.7 

IDL 

WEA 

Smoke 

1.7 

NEL 

WEA 

Freezing  Rain 

1-1 

TEB 

VIS 

mi 

0.5  s  VIS  <  1 

14 

15 

ALB 

CIG 

CIG  <  200 

15 

is 

IDL 

WEA 

Fo* 

16 

17 

17 

It 

18 

It 

19 

20 

20 

21 

21 

22 

22 

23 

2.1 

24 

14 

23 

25 

20 

m 

■ 

27 

l  . 

in 

2H 

gg 

29 

•NNE  through  E. 
fKSE  through  S. 
JSSW  through  WSW. 


•NNK  through  E. 
fESE  through  S. 
JSSW  through  WSW. 


TABLE  B-34 

MDA  SELECTED  PREDICTORS  FOR  IDL  VIS 


(c)  3-hr  forecast  (d)  7-hr  forecast 


Orcicr 

Sta 

Etem 

Unit 

Limits 

Order 

Sta 

Llem 

Unit 

Limits 

a 

IDL 

RLH 

% 

92  <  RLH 

1 

IDL 

RLH 

% 

92  <  RLH 

IDL 

VIS 

mi 

3  i  VIS 

2 

MDT 

VIS 

mi 

3  a  VIS 

CIO 

n 

CIG  <  200 

NEL 

VIS 

mi 

VIS  <  0.5 

Kfl 

VIS 

ml 

3  s  VIS 

3 

I 

IDL 

CIG 

ft 

200  S  CIG  <  500 

5 

WEA 

Snow 

■ 

1 

IDL 

WEA 

None 

6 

i*£L 

WEA 

Freezing  Rain 

■ 

I 

MDT 

VIS 

mi 

VIS  <  0.5 

7 

MDT 

VIS 

mi 

VIS  <  C.5 

1 

I 

NEL 

VIS 

mi 

0.5  s  VIS  <  1 

8 

IDL 

VIS 

mi 

VIS  <  0.5 

w 

9 

IDL 

CIG 

200  S  CIG  <•  SOO 

m 

10 

TED 

WEA 

Smoke 

10 

11 

11 

12 

12 

1.9 

m 

14 

14 

IS 

15 

16 

XG 

17 

17 

16 

18 

IS 

10 

20 

20 

21 

21 

22 

22 

2* 

2.1 

2-1 

24 

25 

25 

Id 

jr, 

21 

27 

1H 

2'J 

— 

■1 

•NNH  through  K. 
tKSE  through  S. 
tssw  through  WSW. 


•NNK  through  K. 
TKSE  through  K 
J.SSW  through  WSW . 


is- a 


TABLE  B-35 

MDA  SELECTED  PREDICTORS  FOR  Wftl  CIG 


id)  2- hr  forei  us: 


tm 

Sla 

Elem 

Un.t 

— i 

Limits 

t 

Vv'fU 

c»c 

it 

5000  ?  CIG 

2 

WPI 

CIG 

it 

1500  ?  CIG  <  5090 

3 

WIU 

CIG 

it 

50()  v  CiG  <  1590 

4 

PHL 

CIG 

it 

5000  i  CIG 

d 

WRf 

CIG 

u 

CIG  <  200 

r, 

PHL 

CIG 

it 

1509  *.  CIG  <  5000 

? 

ewr 

C5G 

it 

5000  5  CIG 

6 

PHL 

VVEA 

Bain 

9 

acy 

CIO 

a 

500  -  CIG  <  1500 

10 

ACY 

CIC 

it 

200  •-  CIG  <  500 

11 

ACY 

CIG 

it 

CIG  <  200 

12 

ADC 

TCA 

loths 

9  <  TCA 

1.1 

NEi. 

CIG 

It 

5000  r  CIC- 

u 

WRI 

(tl.il 

92  <  ft  LI  I 

15 

:;el 

CIG 

ft 

1500  %  CIG  <  5000 

16 

ABE 

CIG 

ft 

500  -  CIG  <  1500 

17 

NEL 

CIG 

ft 

500  ;  CIG  <  1500 

16 

NEl 

WXD 

knots 

3  <  WND*  i  12 

19 

PHL 

CIG 

ft 

CIG  <  200 

20 

CIG 

ft 

5000  •  CIG 

l\ 

ACY 

VVEA 

itsm 

'IX 

TOD 

hr 

0200  •  ron  -  l.ioo 

21 

OCA 

'tUI 

■> .  <  Ill.ll 

21 

2  > 

2** 

2- 

JL 

*NNK  through  K. 
tKSK  S. 

ISStt  ihroOKh  WSW. 


(b)  4-hr  forecast 


Order 

St  a 

Elem 

Unit 

Limits 

■K 

PHL 

CIG 

H 

5000  -  CIG 

PtIL 

CIG 

a 

IjOO  -  CIG  <■  5000 

111 

EWR 

TCA 

lot  ns 

9  <  1CA 

H 

HLH 

in  '  ItLH 

i  5 

NEI. 

VVEA 

Foe 

mm 

Will 

CIG 

ft 

500  CIG  <  1500 

1 

PHL 

VVEA 

Rain 

lg§| 

ABE 

CIG 

ft 

5000  -  CIG 

mm 

VCY 

CIG 

ft 

CIG  <  200 

10 

NEL 

WXD 

knots 

5  <  WXD*  12 

11 

DCA 

CIG 

ft 

5000  -  CIG 

12 

wni 

CIG 

ft 

5(h«i  *  CIG 

1.1 

Wit! 

CIG 

f: 

1590  -  CIG  ■■  5000 

11 

TOD 

hr 

H2IHI  •  TOD  '  1.9MI 

15 

ACY 

CIG 

a 

599  ■  CIG  <  1500 

1G 

Will 

WXD 

knots 

12  <  WXD* 

17 

PHI. 

CIG 

ft 

509  -  CIC  <  1500 

1* 

ACY 

CIG 

ft 

2IM»  *  CIG  <  700 

1-t 

IPT 

TC  V 

Jothx 

9  -  TCA 

2» 

DCA 

VVEA 

Ram 

H 

CIG 

ft 

1599  -  CIG  5ono 

2.1 

2“» 

2r* 

27 

2*v 

29 

•SNK  through  K. 
f  KSK  through  S. 
ISSW  through  WSW. 


(c)  fi-hi*  forecast 


lhr*H^h  f 
fKSf  through  .v 
ISSW  thr<Mij;h  WStt, 


B-5'2 


TABLE  B~36 

MDA  SELECTED  PREDICTORS  FOR  WH1  VIS 

(a)  2  'hr  forecMsl 

(b)  4-hr  forecast 

(ci  6-hr  forecast 

Order  Sta 


WR? 


Elem  I  Unit 


Limits 


5  s  VIS 
3  s  VIS  <  & 

1  s  VIS  <  3 
38  <  RLH 
VIS  <  0.3 
None 

ViS  <  0.5 
3  a  VIS 
Fox 

9.3  a  VIS  <  X 
SI  <  RLH 
1  s  VIS  <  3 
CIO  <  ZOO 


VIS  <  0.3 
Freezing  Rain 
92  <  HU! 
RainS  wers 


Order  I  Sta 


Elem  I  Oral 


Limits 


3  -  VIS 
88  <  RUI 
92  <  RLH 
None 

VIS  e  0  5 

o;oo  a  TOO  -  1?90 

5  a  VIS 

None 

91  <  RLH 

209  -  CIO  <  3 Or. 

None 

VIS  <  5.3 

F  or 

0.3  a  ViS  <  ! 

5  r  ViS 


Order  I  Sta 


WR! 


Elem  |  *!nit 


IS 


ACY  WEA 


Limits 


5  s  ViS 
88  *  RUI 

0200  <  TOD  5  1300 

None 

None 

Fog 

S  s  VIS 
Snow 

«  <  RLH  a  88 
CIO  '  200 
Rain 

92  <  RLH 
72  <  RLH  a  92 
Smoke 


*N\T  thresh  * 

*KS‘F  through  K, 

*N\K  through  K 

f  f M*  through  S 

fK.SK  through  S. 

fKSF  thr»»ugh  S. 

p.sv  ;hr<Hi*:h  w.'jA* 

tssu  through  U\SW. 

JNSH  through  WSU 

B-53 


TABLE  B-37 

MDA  SELECTED  PREDICTORS  FOR  OFF  CIO 


(a)  ist 


Ortkr 

Sta 

Klein 

Unit 

lanutfe 

\ 

OFF 

no 

it 

3000  r  CIG 

l 

OFF 

CIO 

a 

1500  •  CIO  ■  3000 

J 

OFF 

CIO 

f> 

era  <.  300 

4 

OFF 

c*  ■ 

it 

300  i  CIG  <  loOu 

5 

OKI 

CIG 

K 

:»ooo  *  ;\g 

<> 

fsi> 

CIG 

ft 

5000  -  CIO 

7 

OK! 

WE  A 

N’onc 

S 

dsm 

no 

ft 

5000  ;■  CIG 

•j 

FSD 

CIG 

t* 

CIG  •.  300 

10 

MKC 

HI.K 

S3  <  RLH 

li 

OFF 

rcA 

lOths 

9  .  TCA 

>•* 

GUI 

Cir, 

ft 

1300  CIG  <.  5000 

I.i 

DSM 

CIG 

ft 

CIG  <  300 

14 

OFF 

WiA 

nrl/zle 

lo 

SSI  I 

CIG 

ft 

5000  <  CIG 

16 

OFF 

VIS 

PU 

5  VIS 

17 

rso 

CIG 

ft 

300  «  CIG  <  ’.000 

i* 

19 

2o 

1\ 

11 

'  ' 

•l 

" 

*'  '  I  } 

M  ''I  frunugh  S 
1 '  '  '  WS'A 


(l>)  4 -hr  forecast 


-NNK  through  F. 

)  f ISI*  through  S 
|SS\V  through  WSW. 


(t)  6-hr  forecast 


* N*Nh  (hi  >»gh  t . 
TKSI.  through  S 
tSStt  l h rough  WSW  . 


TABLE  B-38 

MDA  SELECTED  PREDICTORS  FOR  OFF  VIS 


(a>  2-hr  forecast 


Order 

Sta 

Elem 

Unii 

Urr.itg 

1 

OFF 

VIS 

ml 

5  s  VIS 

OFF 

VIS 

mi 

VIS  <  0.5 

OFF 

VIS 

mi 

3  s  VIS  <  5 

I 

GR1 

VIS 

mf 

5  s  VIS 

s 

OFF 

VIS 

mi 

U.o  i  VIS  <  1 

6 

OFF 

WEA 

None 

FSD 

CIG 

« 

CIG  <  300 

SSH 

yis 

mi 

5  VIS 

OFF 

CIG 

ft 

CIG  <  300 

10 

HON 

VIS 

mi 

5  s  VIS 

11 

OFF 

WEA 

Fog 

12 

MU 

CIG 

« 

CIG  <  300 

13 

GRI 

VIS 

ms 

0.3  s  VIS  <  1 

14 

DSM 

VIS 

mi 

0.5  £  VIS  <  I 

IS 

SGF 

VIS 

mi 

0.5  3  VIS  <  I 

16 

FSD 

VIS 

mi 

VIS  '  0.5 

17 

18 

19 

20 

21 

22 

23 

24 

25 

JO 

27 

28 

29 

GRI 

WEA 

. 

Snow 

*NNE  through  E. 
fESE  through  S. 
JSSW  through  WSW, 


(b)  4-hr  forecast 


fESE  through  S. 
JSSW  through  WSW. 


•NNE  through  E. 
tESE  through  S. 
fSSW  through  WSW. 


B-55 


TABLE  B-39 

MDA  SELECTED  PREDICTORS  FOR  RND  CIG 


*  , 


(a)  2-hr  forecast 


Order 

Sta 

Elem 

Unit 

Limits 

1 

RND 

CIG 

ft 

5000  £  CIG 

2 

RND 

CIG 

ft 

CIG  <  200 

3 

RND 

CIG 

ft 

1500  £  CIG  <  5000 

EB 

RND 

CIG 

ft 

200  £  CIG  <  400 

RND 

CTL 

Stratus 

I 

AUS 

CIG 

ft 

5000  £  CIG 

n 

RND 

RLII 

% 

91  <  RLH 

8 

RND 

RLH 

% 

71  <  RLH  <  91 

9 

LRD 

CIG 

ft 

5000  £  CIG 

10 

CRP 

RLH 

% 

59  <•  RLH  5  SI 

n 

CRP 

RLH 

% 

RLH  £  59 

12 

AUS 

CIG 

ft 

CIG  <  200 

13 

RND 

CLI1 

ft 

1000  3  CLH  <  1500 

T4 

AUS 

CIG 

ft 

200  3  CIG  <  400 

15 

RND 

WEA 

Drizzle 

16 

RND 

CLH 

ft 

CLH  <  100 

17 

TOD 

hr 

0200  £  TOD  £  1300 

18 

CRP 

WEA 

Fog 

19 

ACF 

CIG 

n 

5000  s  CIG 

20 

EFD 

RLH 

f 

95  <  RLH 

21 

ACF 

WND 

knots 

12  <  WNDt 

22 

RND 

CLH 

ft 

600  £  CLH  <  700 

| 

RND 

CLH 

ft 

200  -  CLH  <  300 

*NNh  through  E. 
?KSF  through  S. 
t SSW  through  WSW, 


(b)  4 -hr  forecast 


Order 

Sta 

Elem 

Unit 

Limits 

1 

RND 

it 

5000  £  CIG 

2 

RND 

it 

1500  £  CIG  ■.  5000 

3 

RND 

CIG 

ft 

400  £  CIG  <  1500 

4 

CRP 

RLH 

% 

Si  <  RLH  £  95 

5 

CRP 

RLH 

% 

95  ,  RLH 

6 

AUS 

TCA 

lOths 

9  <  TCA 

7 

RND 

CIG 

ft 

CIG  <  200 

8 

DLF 

CIG 

ft 

5000  £  CIG 

9 

TOD 

hr 

0200  £  TOD  £  1300 

10 

RND 

CTL 

Stratus 

11 

RND 

CTL 

Stratocumulus 

12 

RND 

WEA 

Drizzle 

13 

ACF 

WND 

knots 

12  <  WNDf 

14 

LRD 

CIG 

ft 

5000  £  CIG 

IS 

AUS 

RLH 

% 

9)  <  RLH 

16 

AUS 

CIG 

ft 

5000  £  CIG 

17 

AUS 

CIG 

ft 

CIG  <  200 

18 

19 

20 

21 

22 

23 

24 

25 

26 

>7 

28 

29 

LRD 

VIS 

mi 

1  £  VIS  <  3 

•NNE  through  E, 
♦Hot  through  S. 
ISSW  through  WSW. 


(c)  6-hr  forecast 


Order 

Sta 

Elem 

Unit 

Limits 

1 

RND 

CIG 

ft 

5000  £  CIG 

mm 

AUS 

WEA 

Fog 

n 

CRP 

RLH 

81  *  RLH  £  95 

■■ 

CRP 

RLH 

95  -  RLH 

5 

TOD 

hr 

0200  £  TOD  £  1300 

6 

AUS 

TCA 

100is 

9  <  TCA 

mm 

RND 

WEA 

Drizzle 

n 

DLF 

CIG 

ft 

500  £  CIG 

n 

RND 

CIG 

ft 

CIG  200 

10 

RND 

CIG 

ft 

200  £  CIG  <  400 

11 

ACF 

WND 

knois 

12  <■  WNDt 

12 

ACF 

TCA 

lOths 

9  <  TCA 

13 

BRO 

RLH 

HLK  £  59 

14 

RND 

CTL 

Stratus 

15 

LRD 

CIG 

ft 

5000  £  CIG 

16 

LRD 

WND 

knots 

12  <  WNDT 

17 

CRP 

WEA 

Fog 

18 

RND 

CIG 

ft 

400  £  CIG  <  1500 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

•  NNF  tkv/fjgv  r 
t  ESE  through  S. 
tSSW  through  WSW. 


B-56 


Order  I  Sta 


1 


TABLE  B-40 

MDA  SELECTED  PREDICTORS  FOR  RND  VIS 

(a)  2-hr  forecast 

(b)  4-hr  forecast 

(c)  6-hr  forecast 

Limits 


5  £  VIS 
Thin  fog  and  fog 
91  <  RLI1 
3  £  VIS  <■  5 
VIS  v  0.5 
CIG  <  200 
Fog 

5  £  VIS 

200  £  CIG  400 
CIG  -  200 
None 

CLII  <  100 
CIG  .  200 
Thunder,  hail 
3  s  VIS  v  5 
CIG  <  200 
200  3  CLH  300 
100  £  CLH  <  200 
0.5  3  VIS  <  l 
3  3  VIS  «.  5 


Order  |  Sta 


1 

2 


Elcm  Unit 


RND 
UNO 
A  US 
ItN'D  CIG 
LRU  VIS 
UNO  IILH 
ALS  CIG 
DLF  UK  A 

RND  WE A 

UNO  UEA 
CHI'  WE  A 

UNO  CLII 
RND  VIS 


Order  I  Sta 


RND 
RND 
RND 
CRP 
RND 
LRD 
ALS 
8  I  DLF 


Elcm 


WEA 

WEA 

CIG  ft 

WEA 

CIG  ft 

VIS  mi 

TCA  lOtl 

WEA 

TOD  hr 


Limits 


Fog 

Drizzle 
CIG  200 
None 

200  £  CIG  <  -J00 
5  £  VIS 
9  <  TCA 
None 

0200  £  TOD  3  1300 
91  ..  RLH 
71  .  RLH  3  91 
0.5  £  VIS  <  1 
Drizzle 


•NNE  through  E. 
tKSE  through  S. 
ISSW  through  WSW. 


•NNE  through  E. 
tESE  through  S. 
ISSW  through  WSW. 


'NNE  through  t. 
tESE  through  S 
JSSW  through  WSW 


TABLE  B-41 

MDA  SELECTED  PREDICTORS  FOR  DC  A  CIG 


2-br  fcma?i 


Order 

S*a 

IES 

im 

limits 

1 

OCA 

Clf. 

in 

1000  -  0!G 

7 

OCA 

C!G 

n 

100©  -  CIG 

14K)0 

3 

oc  \ 

Ci'J 

R 

CIG  •.  200 

4 

CIG 

0 

JoOu  ■  CIG 

5 

DC  1 

crc 

f; 

200  -  CIG 

>00 

6 

GVE 

WEA 

Eo« 

7 

NHK 

C!G 

ft 

CIG  <  >00 

•J 

MRB 

CIG 

ft 

CIC-  •  200 

9 

DC  A 

AA  EA 

Eor 

10 

DC  A 

CLli 

ft 

300  -  CUI 

100 

a 

CVE 

CIG 

ft 

.1000  -  CIG 

12 

NfIX 

CIG 

ft 

200  *  tic 

•Oft 

13 

ASP 

CIG 

ft 

3000  *  CIG 

U 

ROA 

11 LH 

90  ■  ItU 

15 

ACV 

CIG 

ft 

CIG  200 

1C 

MRB 

CIG 

ft 

m 

17 

CVE 

VIS 

mi 

VIS  c  0.5 

18 

OCA 

CTL 

Stratus 

19 

DC.\ 

CUI 

ft 

200  -  CUI 

,00 

20 

CVE 

CIG 

« 

20o  -  CIG 

>0O 

21 

AM* 

WE  A 

ICiin 

22 

VMK 

CIG 

n 

on,  -  (it,  . 

iO«i«i 

23 

DC  \ 

n.i! 

It 

’>D0  s  cm 

Mm 

24 

DC  A 

CUI 

it 

MM>  *  Clf! 

7«>m 

23 

TOD 

nr 

0200  ■  Ton 

j  .04* 

HO\ 

CIG 

ft 

.1)00  -  CIG 

r‘ 

<*'  v 

t  Ml 

l! 

-O00  C  l  II 

i  »IM 

■> 

2D 

*NNE  through  b. 
fESE  through  S. 
ISfiU  through  WSU. 


0>)  5  -hr  forecast 


Order 

S»a 

T  Clem 

L’mt 

Limits 

1 

DC  A 

CIG 

ft 

>«00  -  CiC. 

2 

DC  A 

CIG 

ft 

1000  -  CIG 

3 

MRB 

CIG 

ft 

3000  -  CIG 

4 

OCA 

CIC 

R 

3 On  CIG  < 

5 

CVE 

AA  E  A 

Fog 

ft 

NHK 

CIG 

ft 

*  .0  2Hi 

1  ' 

DC  A 

1  CIG 

!  n 

CIG  >00 

I  ' 

ROA 

WE. * 

i 

\ 

F  (H> 

9 

\*HK 

CIO 

ft 

->0>»0  *  C5t» 

10 

dc  a 

AA  E  A 

1  <>k 

a 

MRB 

CIG 

l\ 

DH>0  *  CIC 

12 

MRB 

CIG 

ft 

•>fif  -  CIG 

1:1 

DC  A 

CUI 

ft 

.'>0  •  CUI 

14 

ORE 

RLit 

91  BUI 

15 

MRB 

AA  EA 

None 

1C 

TOD 

hr 

0200  •  TOD 

27 

AXP 

IVND 

knots 

5  AAND"  i 

1  *' 

NHK 

CIC 

ft 

200  f  CIG 

19 

MRB 

CIG 

It 

CIG  2t>0 

20 

DC  A 

cut 

It 

2«>  •  (  I  II 

21 

DC  A 

AA  1  A 

R.u- 

t  > 

i)C  V 

Cl  II 

it 

!<»'<>  .  1  II 

\C5 

AA  1  A 

l)»  5'x't 

21 

(  V* 

VIS 

n.i 

.>  ' 

> 

DC  A 

C!  II 

it 

*<H»  v  1  fl 

20 

Mim 

AA  I  A 

lf«A  .  *  1 

-’7 

it*  >  \ 

t  K 

!l 

4  It  „ 

IDT 

w  \  .i 

knot  - 

:  2  *\  v «) 

29 

IPT 

\\  \») 

Kimt> 

.  u  \  »* 

•  VNK  through  I  . 

*  F  SF  through  > 
ISSU  through  WSU. 


-iouo 

i  000 


JOtKj 

*001* 

400 

*  1300 
1> 

500  . 

J 

t  *>0«i 

*>!»♦> 

ih“> 


TABLE  B-41 

MDA  SELECTED  PREDICTORS  FOR  DC  A  CIC 


(c)  5-fcr  forecast 


(d)  7-hr  forecast 


Order 

"in 

Elem 

Unit 

Limits 

! 

Order 

St  a 

Etcm 

Unit 

Limits 

1 

DCA 

CIO 

f! 

3000  s  CIG 

i 

DCA 

CIG 

ft 

3u00  S  CIG 

-> 

ROA 

"VEA 

fog 

2 

IK  V 

CIG 

ft 

3 ./JO  t  CIG 

3 

DCA 

no 

ft 

1.100  -  CIG  <  5000 

i 

•:kb 

CIG 

ft 

.<000  --  CIG 

4 

MRB 

CIC 

mm 

3000  CIG 

■ 

up 

KHK 

oc 

f! 

CIG  <  200 

5 

MRB 

C1G 

9 

CIG  <  200 

■ 

ill 

TOD 

hr 

0200  i  TOD  <  1300 

6 

ORF 

RLH 

9 

91  <  Rill 

■ 

ACY 

TCA 

IPths 

9  <  TCA 

7 

N1IK 

CIG 

it 

CIG  -  200 

7 

ROA 

CIG 

ft 

1000  ■*  CIG  <  3000 

8 

GVE 

CIG 

it 

3000  tf-  CIG 

8 

ANP 

WNI) 

knots 

5  <  WND*  S  12 

9 

TOD 

hr 

0200  s  TOD  <  1300 

9 

ORE 

RLH 

91  <  RLH 

10 

ANP 

WSD 

knots 

3  -■  WND*  S  12 

>0 

MRB 

WEA 

Rain 

11 

MRB 

V/EA 

None 

u 

DCA 

CIG 

ft 

1009  *  CIG  <  3000 

12 

DCA 

CLH 

It 

CLH  <  100 

12 

AN? 

VIS 

ml 

VIS  r  0.5 

13 

DCA 

WEA 

Drizzle 

13 

MRB 

WEA 

Freezing  rain 

li 

TCA 

WEA 

Rain 

14 

MRB 

WEA 

N*>ne 

IS 

DCA 

CIG 

ft 

500  e  CIG  <  1C00 

IS 

MRB 

WEA 

Drizzle 

16 

GVE 

CIG 

ft 

200  5  CIG  <  500 

16 

GVE 

WEA 

Rain 

17 

ANP 

TCA 

lOths 

9  <  TCA 

17 

ANP 

CIG 

ft 

CIG  <  200 

18 

DCA 

CLH 

ft 

300  2  CLH  <  100 

18 

19 

IPX 

WEA 

Freer ing  rain 

19 

20 

ROa 

CIC 

ft 

CIG  <  200 

20 

21 

ACY 

RLH 

1 

95  •;  KL’I 

21 

22 

ROA 

CIG 

ft 

3000  5  CIG 

12 

23 

23 

24 

24 

25 

25 

26 

26 

a 

27 

2S 

|  29 

29 

*NNE  through  E. 
TESE  through  S. 
tSSW  through  W SW. 


•NKE  through  E. 
tESE  through  S. 
tSSW  through  WSW. 


R-f>0 


TABLE  B-42 

MDA  SELECTED  PREDICTORS  FOR  DCA  VIS 


(c)  3-hr  forecast 


Order 

Sta 

Klcm 

Uml 

Limits 

1 

DCA 

WEA 

For 

•> 

dca 

VIS 

mi 

VIS  ,  0.3 

3 

mum 

VIS 

mi 

s  VIS 

4 

N1IK 

VIS 

mi 

VIS  0.3 

5 

roa 

VIS 

mi 

.1  t.  VIS 

(» 

MUM 

cic: 

a 

CIG  jon 

7 

MUM 

CIG 

u 

200  ^  CIO  300 

J) 

DCA 

\\  KA 

None 

9 

AC  Y 

WEA 

Freezing  rain 

10 

IUH 

CIG 

u 

CIG  _*oo 

11 

GVE 

WEA 

Simhi 

12 

GVI 

\\  I.A 

Fiee/ing  ram 

l.i 

dca 

Ct.M 

u 

Cl. 11  -.  100 

H 

DCA 

CIG 

u 

JOO  •  CIG  300 

13 

XIIK 

VIS 

mi 

1  •  VIS  i 

1C 

ACY 

WEA 

thtir.lv 

11 

IS 

1* 

20 

-•i 

2 1 

ji; 

21 

2H 

2‘i 

7-hr  forecast 


Order 

Sta 

Klcm 

Unit 

Limits 

1 

DCA 

WEA 

Fog 

•> 

XIIK 

VIS 

mi 

VIS  <  0.5 

3 

ItOA 

WEA 

For 

4 

DCA 

WEA 

None 

5 

ASI» 

VIS 

mi 

VIS  0  5 

i; 

GVE 

\\  KA 

Freezing  ram 

7 

MUM 

W  EA 

Di  i/./.lc 

m 

H 

I 

XIIK 

VIS 

mi 

1  '  VIS  2 

*NNK  through  K. 
fK.SK  through  S. 

J SS\V  through  VVSVV. 


•NNK  through  K. 
TKSK  through  S. 
tSSW  through  WSW. 


B-ftl 


TABLE  B-43 

MDA  SELECTED  PREDICTORS  FOR  CEF  CIG 


?-hr  forecast 


(b)  3-hr  forecast 


Order 

1 


CIG 

It 

3000  £  CIG 

CIG 

ft 

1300  £  CIG  <  3000 

CIG 

ft 

cm  •-  .'00 

CIG 

ft 

3000  £  CIG 

CIG 

ft 

1300  V  CIG  <  3000 

CIG 

ft 

200  5  CIG  «•  300 

CIG 

ft 

3000  £  CIG 

ItLII 

f 

92  <  HI. II 

CIG 

ft 

000  £  CIG  <  1300 

VIS 

nu 

VIS  .  0.3 

CIG 

ft 

CIG  200 

TCA 

10ths 

9  <  TCA 

CIG 

ft 

1300  -  CIG  .  3000 

CIG 

ft 

5000  '  CIG 

SVKA 

None 

WKA 

Drizzle 

v  I  hi  K. 

i  throu^fe  s. 

1  through  WSW. 


Order  Sta 


Elcm 

Unit 

Limits 

CIG 

ft 

5000  £  CIG 

CIG 

ft 

1500  £  CIG  <  5000 

CIG 

ft 

CIG  -  200 

CIG 

h 

5000  £  CIG 

CIG 

n 

1300  £  CIG  <  5000 

HLII 

i 

92  ■;  HLII 

CIG 

h 

3000  £  CIG 

CIC 

ft 

CIG  .  200 

CIG 

n 

200  £  CIG  <  600 

VIS 

mi 

VIS  0.3 

TCA 

lOths 

9  TCA 

CIG 

ft 

1300  £  CIG  <  5000 

CIG 

ft 

5000  £  CIG 

CIG 

ft 

200  £  CIG  <  600 

CIG 

ft 

CIG  200 

tt  KA 

1  None 

*NNK  through  K. 
tKSS  through  S. 
tssw  through  WSW, 


3000  -  CIG 

1 2  >  WNDt 

OJOO  s  TOD  5  1300 

Drizzle 

0.5  *.  VIS  v  1 

1300  •-  CIG  “,000 


TABLE  B-43 

MDA  SELECTED  PREDICTORS  FOR  CEF  CIG 


(c)  t-hr  forecast 


Order 

Sta 

El  uni 

Unit 

Limits 

1 

BUL 

ft 

3000  £  CIG 

*» 

ft 

1300  £  CIG  <-  3000 

3 

ckk 

CIG 

ft 

CIG  ■  200 

A 

A!.B 

TCA 

lOths 

9  TCA 

3 

101. 

id. II 

- 

92  .  IU.II 

G 

CKK 

CIG 

ft 

.',000  £  CIG 

7 

CKK 

CIG 

It 

131)0  •  CIG  <  SGimi 

8 

101. 

CIG 

ft 

5nu0  •  CIG 

3 

Bill. 

CIG 

ft 

GOO  •  CIG  <  1300 

10 

.vi.n 

CIG 

ft 

3000  -  CIG 

11 

Bin. 

VIS 

mi 

VIS  0.3 

12 

im. 

CIG 

ft 

1300  ■  CIG  3000 

lit 

101. 

VIS 

mi  • 

VIS  <  0.3 

M 

AVI> 

WE  A 

None 

15 

1>VD 

CIG 

ft 

3000  •  CK. 

ir. 

AI.il 

CIG 

n 

1300  r  CIG  •  3000 

17 

TOO 

hr 

0200  S  TOI)  a  1300 

18 

CKK 

CIG 

ft 

200  •  CIG  •  GOO 

19 

VVNI) 

knots 

12  WNDt 

20 

WND 

knots 

3  WNDt  :  12 

21 

CKK 

TCA 

lOths 

9  TCA 

22 

21 

25 

jr, 

*  i 

28 

J'J 

•NNK  through  K. 
t KSK  through  S. 
ISSW  through  WSW. 


(d)  G-hr  forecast 


j  Order 

Sta 

Elcrn 

Unit 

Limits 

■K 

Eg 

ft 

3000  £  CIG 

I 

m 

CIG 

ft 

1300  £  CIG  <  5000 

I 

A  1.1) 

TCA 

Bff^S 

9  <  TCA 

1 

ID1, 

CIG 

n 

3000  £  CIG 

3 

CEF 

CIG 

ft 

CIG  <  200 

r> 

AV  l» 

WKA 

None 

7 

!!)L 

RUI 

• 

92  <  IU.il 

n 

nrv 

WND 

knots 

5  <  WNDt  £  12 

9 

CKK 

TCA 

lOths 

9  :  TCA 

10 

CKK 

CIG 

ft 

200  £  CIG  r,oo 

11 

SYH 

WND 

knots 

12  <  WNDt 

12 

l»VD 

CIG 

It 

5000  £  CIG 

13 

TOD 

hr 

0200  £  TOI)  £  1:100 

11 

SYlt 

IU.II 

90  s  Hl.ll 

15 

l>U  M 

WND 

knots 

5  <  WND*  £  12 

10 

nrv 

WND 

knots 

12  <  WNDt 

17 

A  1.1) 

CIG 

ft 

1300  £  CIG  <  3000 

18 

Ai.n 

CIG 

ft 

3000  <  CIG 

19 

211 

21 

2,1 

21 

Ji» 

j-. 

29 

‘NNK  1’ 

.rough  K. 

t  KSK  through  S. 

I  NSW  through  Watt 


TABLE  B-44 

mda  selected  predictors  for  cef  vis 


(a)  J-hr  forecast 


Order 

Sta 

Klcm 

Unit 

Limits 

1 

OFF 

VIS 

mi 

7  «  VIS 

■» 

CEF 

VIS 

im 

VIS  v  0.3 

a 

1)1)1. 

VIS 

nil 

7  ‘  VIS 

\ 

CEF 

VIS 

mi 

O.i  -  VIS  1 

7 

CEF 

VIS 

mi 

1  :  VIS  1 

li 

11)1. 

It  I.I! 

03  Kill 

7 

I)')  I 

VIS 

im 

VIS  0  7 

s 

\I.Il 

VIS 

nil 

7  •  VIS 

0 

1!»I 

vis 

mi 

a. \  IS  1 

10 

111)1 

\u  \ 

\«HM 

u 

1)1)1. 

VIS 

m« 

l  •  vis 

1J 

11)1. 

VIS 

m» 

\  IS  II.  ■ 

i.i 

1)1)1 

IV  F  \ 

Mum 

n 

CEF 

WE  \ 

r* 

\l.l) 

VIS 

nn 

.1  ■  VIS  7 

if. 

CEF 

ck; 

K 

.•no  •  CIC.  lain 

17 

CEF 

CIO 

It 

CIC*  J4MI 

]M 

CEF 

ck; 

It 

dun  -  <•;;;  l.Ton 

111 

jo 

Jl 

*  . 

J 1 

J  7 

JO 

J'l 

J 

(b)  3-hr  forecast 


Order 

Sta 

Klein 

Unit 

Limns 

1 

CEF 

VIS 

mi 

7  s  CIO 

» 

CEF 

VIS 

mi 

VIS  0.3 

a 

DDL 

VIS 

nu 

7  VIS 

•i 

CEF 

VIS 

nn 

0.3  <  VIS  1 

7 

U)L 

1II.1I 

S3  RI.H 

i» 

nix. 

VIS 

nu 

VIS  0.) 

7 

\  i.D 

VIS 

nu 

7  -  VIS 

iiDi 

WEA 

N'one 

!> 

CEF 

MS 

nu 

1  •  VIS  ! 

10 

Wl 

WF  \ 

Smm 

1 1 

11)1. 

VIS 

m; 

Vis  II.  7 

u 

1)1)1. 

■  IS 

•i*i 

H.7  •  VIS  1 

1 1 

11)1 

7J  Kill  •  03 

1 1 

\l.|) 

ck; 

it 

CIO  3011 

1 7 

\CY 

t\  M) 

knots 

7  WNDJ  ■  13 

ir» 

A 1  11 

WEA 

Frce/injs  It.un 

17 

CEF 

no 

ft 

CIO  300 

1H 

M 

JO 

J! 

J  t 

:  i 

_•*. 

j*i 

'W’K  through  K 
IKSK  through  > 
J.SSU  through  'A M\ 


*N\'E  through  I  . 
JKNK  through  .*> 
JSS'N  through  WSW. 


B-64 


TABLE  B-44 

MDA  SELECTED  PREDICTORS  FOR  CEF  VIS 


(c)  4-lir  forecast  (il)  6-hr  forecast 


•NXK  tlirimj-h  K.  *NNK  throiiKh  K. 

fKSK  through  S.  fKSK  through  S. 

ISStV  through  WSW.  JSSW  through  WSW. 


APPENDIX  C 

CONTINGENCY  TABLES  OF  FORECAST  vs  OBSERVED 


APPENDIX  C.  _  CONTINGENCY  TABLES  OF  FORECAST  vs  OBSERVED 

An  illustration  of  the  contingency  tables  presented  here  is  given  in  Table  2-1  of 
this  supplement.  The  class  limits  for  the  predietand  categories  are  given  in  Table  2-1 
of  the  main  body  of  the  report  (7J.  The  tables  are  presented  simply  to  complete  the 
evaluation;  no  discussion  of  them  is  given  below.  However,  two  cautionary  notes  are 
important. 

First,  a  weight  function  is  designed  to  maximize  a  specific  score,  and  the  forecasts 
are  verified  by  that  score  only.  The  same  forecasts  may  appear  highly  inaccurate  when 
measured  by  another  score.  For  example,  the  Vernon  skill  score  may  be  quite  good  on  a 
Vernon-weight-function  contingency  table,  yet  the  percentage  of  hits  could  be  considerably 
less  than  that  obtained  by  the  simple  forecast  method  of  always  forecasting  group  5.  There 
is  no  inconsistency  here.  A  series  of  forecasts  is  perfect  in  only  one  way  (hitting  every 
forecast),  but  there  is  an  astronomical  number  of  ways  in  which  forecasts  can  be  incorrect. 
All  verification  scores  are  concerned  with  measurement  of  these  errors.  Different  scores 
measure  the  errors  in  different  ways,  so  it  should  not  be  too  surprising  that  they  some¬ 
times  give  conflicting  results. 

Second,  it  is  not  proper  to  reduce  the  number  of  classes  of  a  predictand  by  collapsing 
a  5  x  5  contingency  table  to  a  smaller  table  by  adding  the  entries  in  adjacent  rows  and 
columns.  For  example,  two  classes  of  low  ceiling  consisting  of  less  than  200  ft  and  200  to 
less  than  500  ft  might  be  collapsed  into  one  class  of  less  than  500  ft  by  adding  the  entries 
in  rows  1  and  2  and  in  columns  1  and  2  of  a  contingency  table.  However,  it  is  not  valid  to 
do  this  for  any  forecast  technique  producing  probability  forecasts.  The  proper  procedure 
is  to  go  back  to  the  probability  forecasts  and  add  the  probabilities  for  the  two  low?  classes. 
If  f^,  fg  are  forecast  probabilities,  then  both  f^  and  f  could  be  less  than  fg,  say,  but 
f^  +  fg  might  be  larger.  We  have  found  that  contingency  tables  obtained  by  collapsing  may 
be  substantially  different  from  contingency  tables  obtained  by  going  back  to  the  original 
probability  forecasts. 
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l 

l 

2 

1 

6 

l 

0 

0 

0 

0 

0 

0 

2  l 

0 

t 

0 

0 

a’ 

2 

0 

C 

7 

0 

2 

A 

4  0 

1 

l 

3 

7 

2 

l 

7 

4 

A 

13 

A  0 

0 

% 

5 

13 

21 

<. 

1 

1 

7 

6 

to 

70 

5  1 

0 

7 

18 

4A7 

57) 

5 

0 

0 

7 

17 

SAB 

5  T2 

TCYAl  3 

2 

n 

27 

56* 

b0'4 

TOTAL 

J 

2 

1  7 

27 

56A 

609 

8RYAN  SCOAt 

0.  186<*2 

rtRYAN 

scn«F 

0.21660 

CLIMATOLOGICAL  EXPECTENCY  OF  PERSISIENCF 
OBSERVED 


CROUP  ISC 
OBSERVED 


FORE¬ 

CAST 

l 

7 

3 

A 

5 

TOTAL 

1 

0 

1 

l 

0 

1 

1 

7 

0 

0 

0 

) 

C 

0 

J 

0 

0 

l 

7 

1 

A 

A 

2 

l 

6 

16 

61 

88 

5 

1 

0 

5 

7 

501 

il* 

TOTAL 

3 

2 

t  3 

77 

56A 

609 

FORE¬ 

CAST 

i 

2 

3 

A 

5 

TOTAL 

l 

0 

0 

1 

1 

l 

* 

0 

0 

0 

l 

1 

2 

1 

2 

2 

1 

» 

12 

77 

K 

0 

0 

6 

«7 

6* 

79 

5 

1 

c 

3 

12 

486 

502 

TOT  AL 

3 

7 

13 

27 

OfcA 

609 

8RVA.4  SCORE 


0.69527 


BstYAM  SCORE 


o.miB 


LUNO  CONTINGENCY  PROMOS  IS 


NULTIPLE  OISC«l»INANI  ANALYSIS 


OftSERVEO 


OBSERVED 


FORE¬ 

CAST 


TOE  At 


roRf- 

cas:  i  >  5  a  s  total 


i  7 

7  0 

>  '* 

A  I 

5 

IO!»t  * 


7  3  3 

o  0  y 

5  0  1 

0  J  6 

n  t  •  * 
?  5  i 


A  f  A 

C  0 

7  » 

it  6? 

41)1  47*> 

Sis  eov 


l  0 

7  l 

■  3  0 

*  I 

S  I 

M.iA;.  t 


0  0 

l  7  7 

l  0  7 

0X19 

6  7  A 

7  U  77 


0  l 

S  It 

7 1  7a 

78  106 

*60  *67 

46*  609 


}|R*  A*  St* OR  7 


0.  ISftO 


BRYAN  SCORE 


O.A-lll.7 
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VERIFICATION  OF  5  HOUR  VISIBILITY  TGRICASTS 
HASHING  (ON  NAT  I ORAL  AIRPORT 
THE  V£R 1 F ICA flGN  CRITERION  IS  THF  HkYAN  SCORE 


PERSISTENCE 

SUBJECT IVf 

OBSERVED 

OBSERvEO 

FORE¬ 

CAST 

1 

? 

3 

A 

5 

TOUl 

rnac- 

CASl 

i 

2  J 

4 

5 

TOTAL 

1 

0 

1 

2 

0 

A 

1 

1 

0 

0  0 

0 

0 

0 

i 

0 

0 

0 

0 

3 

i 

7 

1 

0  0 

c 

A 

5 

3 

0 

0 

1 

I 

7 

9 

3 

0 

l  1 

3 

11 

16 

A 

1 

0 

2 

7 

12 

z? 

4 

0 

•2  2 

i 

9 

1A 

5 

2 

2 

6 

17 

628 

65* 

* 

7 

2  a 

19 

630 

661 

TOTAL 

3 

3 

11 

75 

6S4 

696 

njfAi 

1 

3  11 

?  5 

6SA 

696 

ERY  AN 

SCORE 

0. 18*09 

ARYAN 

SCORE 

0.08722 

CLIMATOLOGICAL 

FxPfCTFNCY 

1JF  PERSISTENCE 

GROUPING 

OBSERVEO 

OBSERVED 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

0 

0 

2 

0 

2 

A 

1 

0 

0 

0 

2 

3 

5 

2 

0 

0 

0 

0 

0 

0 

2 

0 

1 

l 

0 

5 

7 

1 

c 

0 

0 

l 

3 

A 

\ 

0 

0 

> 

3 

16 

22 

A 

3 

2 

7 

73 

323 

358 

A 

l 

0 

6 

10 

9A 

111 

5 

0 

1 

2' 

l 

326 

330 

5 

2 

2 

I 

10 

536 

551 

TOIAL 

1 

3 

ll 

?5 

65A 

696 

total 

3 

3 

11 

25 

65A 

696 

•:»ya\ 

SCORE 

0.37558 

BRYAN 

SCORl 

0.27907 

m>.n 

CONTINGENCY 

PROGNOSIS 

multiple 

01  SCR IM IN 

ANT 

ANALYSIS 

OhSERVEO 

OBSERVED 

FUKF- 

CAhT 

I 

2 

3 

4 

5 

IOTAL 

FORF- 

CAST 

i 

2 

3 

4 

b 

TOTAL 

1 

c 

1 

l 

0 

1 

3 

l 

0 

l 

0 

l 

4 

6 

7 

c 

0 

0 

0 

0 

C 

> 

0 

0 

l 

C 

6 

7 

3 

o 

0 

4 

5 

29 

3A 

3 

? 

0 

2 

7 

6 

12 

4 

2 

1 

<i 

1? 

127 

|A6 

4 

0 

1 

a 

?l 

IS* 

18* 

> 

1 

l 

2 

A97 

509 

* 

1 

l 

0 

1 

403 

486 

turn 

\ 

3 

11 

2* 

65A 

69o 

TOTAL 

3 

3 

ll 

?* 

6*4 

696 

'MY  AM 

0. 

305A  1 

**aYAN 

pi 

0.4  t;  \  ! 
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VEM f  ICAT ION  Of  7  HOUR  VISIBILITY  FORECASTS 
■ASHINGTON  NATIONAL  AIRPORT 
THE  VERIFICATION  CRITERION  IS  The  ARYAN  SCORE 


PERSISTENCE 

OBSERVED 


SUBJFCTIVF 

OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

4 

6 

TOTAL 

GAS! 

1 

2 

1 

4 

5 

TOTAL 

l 

0 

0 

l 

0 

6 

7 

1 

0 

0 

0 

0 

0 

0 

2 

0 

0 

1 

0 

2 

3 

2 

l 

0 

0 

0 

3 

4 

3 

0 

l 

1 

1 

6 

9 

1 

0 

0 

2 

4 

U> 

22 

1 

4 

0 

0 

4 

4 

IS 

2) 

4 

0 

0 

1 

l 

t 

10 

5 

3 

l 

S 

15 

647 

671 

S 

2 

2 

9 

IS 

64  V 

677 

TOTAL 

3 

2 

12 

20 

676 

m 

IOTAL 

3 

2 

12 

20 

6Tb 

T13 

•RYAN  SCORE 


0.11049 


BRYAN  SCORE 


0.06181 


CLIMATOLOGICAL  EXPECTENCY  of  PERSISTENCE 
GBSEAVEO 


GROUPING 

OBSERVED 


•RYAN  SCORE 


9  13  341 

l  7  332 

12  20  67* 


0.14255 


BRYAN  SCORE 


A  17  313 

1  1  347 

12  20  47* 


C. 27212 


LUND  CONTINGENCY  PROGNOSIS 
OBSERVEO 


MULTIPLE  discriminant  ANALYSIS 
OBSERVEO 


3 

4 

5 

TOTAL 

FORE¬ 

CAST 

l 

2 

3 

4 

5 

0 

0 

0 

0 

l 

0 

l 

2 

0 

9 

0 

0 

0 

0 

2 

0 

0 

0 

0 

4 

0 

0 

2 

2 

3 

0 

0 

0 

1 

3 

0 

0 

16 

16 

4 

1 

0 

10 

IS 

150 

12 

20 

6S8 

695 

S 

2 

1 

0 

4 

SIO 

12 

20 

676 

713 

OT  AL 

3 

2 

12 

20 

6  76 

bhyan  score 


-0*  OOT'fo 


BRYAN  SCORE 


0.2742S 


I 
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VEHlflCAIinN  OF  7  MPlW  CtltlNG  FORECAST 
H’lfVltC  INIERNAI  IONAL  A1RPCIM1 
IHl  /iRlf  1CATICS  CRITERION  IS  !Mt  BRYAN  SCORE 


PERSISTENCE 

OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

6 

S 

TOTAL 

1 

9 

h 

2 

1 

4 

26 

l 

7 

1H 

7 

3 

5 

60 

* 

0 

3 

32 

10 

S 

59 

A 

0 

7 

IS 

70 

34 

126 

5 

1 

7 

1  » 

?8 

1136 

1 185 

T  0 1  At 

17 

66 

66 

112 

118b 

1653 

HR Y AS  SCORE  0.5730? 


ClI"AIOlOG1CAL  EXPECff.NCY  OF  PERSISTENCE 
OBSERVED 


FORE- 

c-sr 

1 

2 

3 

4 

6 

TOTAL 

i 

7 

5 

2 

0 

1 

17 

? 

9 

61 

7 

* 

6 

67 

3 

0 

N 

32 

10 

9 

59 

6 

c 

7 

16 

70 

36 

125 

6 

l 

7 

13 

?b 

1136 

1135 

TCTAL 

17 

68 

68 

112 

1188 

1651 

SRYAN 

SCORE 

0.57662 

GROUP  no 
CRSERVEC 


FORE¬ 

CAST 

1 

2 

3 

6 

6 

TOTAL 

1 

3 

3 

0 

1 

l 

8 

2 

11 

*3 

11 

3 

!2 

80 

3 

0 

6 

30 

ll 

27 

76 

6 

3 

16 

23 

85 

2  39 

366 

5 

0 

2 

6 

12 

909 

927 

TTTAL 

17 

68 

68 

112 

1188 

1653 

BRYAN 

SCORE 

0.56995 

E>J\0  CCNUUGF’.Cy  PROGNOSIS 
OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

4 

4 

total 

l 

r 

0 

/* 

0 

r 

c 

2 

Ifc 

67 

n 

4 

l* 

97 

3 

c 

7 

27 

12 

14 

60 

4 

0 

7 

20 

74 

05 

196 

5 

1 

7 

10 

?  j 

106C 

l  IOC 

total 

17 

68 

68 

112 

lltfrt 

1  66  1 

FORE¬ 

nistT  IPtE 

DISC"  lY  IRANI 

OBSERVED 

ANALYSIS 

CAST 

1 

2 

3 

4 

5 

TOTAL 

l 

2 

3 

* 

0 

0 

6 

; 

1  1 

41 

0 

3 

9 

75 

3 

l 

0 

27 

0 

12 

58 

4 

. 

ll 

27 

112 

239 

5 

A 

- 

4 

12 

1055 

1075 

TOTAL 

1  7 

fell 

6H 

112 

1185 

1653 

“RYAN  SCORE 


0.S676S 


Si  '  *  1 


0.  4  •«<*■*  t 
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VERIFICATION  Of  3  mPUR  CEILING  FORICLStS 
IOLEbILO  IKIfRNAI IONAL  *IPPrRt 
THt  VERIFICATION  tHIUM'IN  IS  flit  RRYAN  score 


persistence 

observed 


FORE¬ 

CAST 

1 

2 

3 

4 

s 

total 

1 

9 

9 

2 

1 

s 

26 

2 

5 

2A 

6 

4 

s 

S3 

3 

0 

13 

2* 

7 

10 

SB 

A 

0 

3 

U 

33 

37 

AS 

5 

0 

6 

10 

102a 

1077 

TOTAL 

IS 

S5 

S7 

77 

1080 

1287 

f  0«f- 
c&si 

t 

SUHJLCUVf 

OBSERVED 

2  3  A 

S 

TOT* 

1 

2 

0  1 

c 

1 

4 

2 

h 

*0  9 

2 

9 

*>0 

3 

2 

14  £4 

IS 

d 

hi 

4 

o 

S  16 

39 

3S 

9S 

5 

2 

6  ? 

?l 

10  22 

1043 

7CUL 

14 

SS  S  7 

77 

1080 

12*3 

BRYAN  SCORE 


O.slSlft 


RRYAN  SCORE 


0.S2S87 


CLIPATOLOGICAL  EXPECIfNCY  OF  PERSISTENCE 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

s 

S 

TOTAL 

1 

s 

3 

2 

0 

2 

1? 

2 

9 

JO 

6 

5 

7 

S7 

3 

0 

13 

28 

7 

1C 

SB 

s 

0 

3 

11 

33 

37 

BA 

5 

c 

6 

10 

32 

102S 

1072 

total 

is 

SS 

S7 

77 

108C 

1283 

GROUP  I NG 
OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

4 

s 

TOTAL 

l 

1 

4 

0 

l 

3 

9 

2 

6 

17 

7 

4 

11 

sS 

* 

7 

2S 

3  i 

IS 

7s 

1S2 

4 

0 

S 

16 

41 

1  SS 

216 

S 

0 

4 

3 

16 

8  38 

8*1 

TCf  *1 

14 

SS 

S7 

77 

1080 

1283 

BRYAN  SCORE 


O.S23SO 


BRYAN  SCORE 


O.J39 JO 


LUNO 

CONTINGENCY 

PROGNOSIS 

*ui  riPiE 

01  SCR IKINANT 

ANALYSIS 

OBSERVED 

OBSERVEO 

FORE¬ 

CAST 

l 

2 

3 

s 

s 

TOTAL 

FORE¬ 

CAST 

1 

2 

3 

4 

S 

total 

1 

0 

0 

0 

0 

0 

C 

l 

4 

4 

7 

A 

2 

l* 

2 

is 

33 

8 

s 

9 

69 

2 

10 

24 

7 

s 

7 

53 

3 

0 

12 

2C 

7 

9 

48 

3 

0 

16 

75 

o 

10 

60 

s 

c 

> 

27 

SS 

183 

260 

4 

c 

S 

7? 

S3 

1 19 

199 

S 

A 

S 

2 

70 

879 

906 

S 

r 

4 

1 

10 

9a2 

95  7 

TOTAL 

is 

SS 

S7 

77 

1060 

1283 

TOTAL 

14 

SS 

S7 

7? 

1080 

1  2«  ) 

fin  Y  AS 

SCCRC 

0* 

3BS06 

e*»t  as 

SC? 

0 . 446*  7 
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WER  IF  IC  A  r  |  ON  OF  5  HCUR  CEILING  FORECASTS 
IDLEWIlO  INTFRNAT  10NAL  AIRPORT 
THf  VERIFICATION  CRITERION  IS  THf  HRYAN  SCORE 


PERSISTENCE 

observed 


FORE¬ 

CAST 

l 

2 

y 

4 

s 

TOTAL 

l 

6 

7 

y 

0 

tl 

27 

2 

s 

27 

li 

6 

12 

61 

y 

I 

12 

27 

12 

22 

7* 

A 

1 

6 

u 

41 

5* 

111 

5 

1C 

8 

IB 

*>2 

1CS8 

1176 

total 

2  3 

60 

TO 

111 

1167 

IASI 

BRYAN  SCORE 


climatological  .xpectency  of  persistence 

OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

l 

2 

1 

0 

0 

1 

6 

2 

9 

25 

8 

A 

17 

63 

3 

1 

IS 

11 

12 

20 

87 

A 

l 

6 

13 

Al 

61 

17A 

s 

10 

8 

16 

S2 

1063 

1176 

TOTAL 

23 

60 

.  to 

111 

1187 

1A51 

subject i vi 
ORSERVEO 


fore- 

CA51 

1 

2 

3 

4 

5 

TO'AL 

i 

0 

2 

0 

0 

0 

2 

7 

9 

22 

10 

? 

16 

6A 

‘ \ 

5 

18 

53 

16 

17 

89 

i» 

C 

6 

15 

4* 

A5 

111 

s 

9 

12 

12 

4> 

1109 

1185 

TOTAL 

?3 

60 

10 

til 

1187 

1A51 

NR  VAN  SCORE  0. J829B 


GROUPING 

observed 


fore¬ 

cast 

1 

2 

3 

4 

5 

TOTAL 

1 

5 

5 

2 

c 

7 

19 

2 

2 

15 

6 

6 

15 

AA 

3 

A 

16 

29 

6 

>9 

96 

A 

7 

20 

30 

75 

278 

AID 

5 

5 

A 

1 

22 

IAS 

•  82 

total 

23 

60 

70 

111 

HIT 

1A51 

BRYAN  SCORE 


0.37S2A 


BRYAN  SCORE 


0.39531 


LUND  CONTINGENCY  PROGNOSIS 
OBSERVED 


FORE¬ 

CAST 

1 

? 

3 

4 

5 

total 

1 

c 

0 

0 

0 

0 

0 

2 

1? 

35 

12 

10 

41 

110 

3 

1 

10 

29 

1C 

30 

ec 

4 

4 

13 

2A 

79 

276 

396 

5 

6 

7 

5 

l? 

A40 

865 

101  Al 

23 

60 

70 

Ill 

1187 

IASI 

PStA*.  SCORT  0.AN21N 


K.H.TIPIF  DISCRIMINANT  ANALYSIS 
OBSERVED 


FORE¬ 

CAST 

i 

2 

3 

4 

5 

TOTAL 

l 

2 

A 

2 

0 

1 

9 

2 

B 

22 

10 

s 

17 

3 

0 

1A 

2A 

9 

21 

68 

4 

? 

18 

70 

83 

710 

347 

4 

o 

2 

5 

14 

938 

965 

TOTAL 

23 

60 

TO 

111 

1167 

1451 

RRYAN  SCORE  O.ASJSV 
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VERIFICATION  UF  7  HCUR  CEILING  FORECASTS 
IOLFmILO  international  airport 

THt  VERIFICATION  CRITERION  IS  IMF  ARYAN  SCCAr 


PERSISTENCE 

SURJECTIVE 

FORE¬ 

CAST 

1 

2 

OBSERVED 

3  4 

6 

TOTAL 

FG  RE¬ 
CAST 

1 

2 

OBSERVED 

3  4 

5 

TOTAL 

1 

6 

J 

7 

1 

15 

27 

l 

2 

C 

0 

0 

0 

2 

2 

8 

20 

A 

9 

20 

61 

2 

10 

21 

s 

6 

11 

SS 

3 

l 

15 

16 

2A 

7A 

3 

4 

20 

26 

23 

21 

96 

A 

3 

7 

17 

*9 

57 

It' 

4 

2 

10 

16 

4«* 

5A 

126 

s 

6 

16 

21 

69 

1065 

1177 

A 

6 

10 

ti 

S3 

ION  J 

uri 

total 

2* 

61 

60 

1?6 

1  til 

1A57 

TOTAL 

24 

61 

60 

126 

list 

1A52 

ARYAN 

SCORE 

0.25375 

f*«YA* 

SC  GRP 

0.359T. 

CLIPATOLOGICAL  EXPECTEtCY 

OF  PERSISTENCE 

GROUP IN6 

OBSERVEO 

OBSERVED 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

10TAL 

FORT- 

CAST 

l 

7 

3 

A 

5 

TOTAL 

1 

0 

0 

Cr 

0 

C 

0 

1 

0 

0 

1 

0 

11 

17 

2 

11 

1A 

A 

2 

26 

57 

7 

7 

16 

t 

1 

22 

5» 

3 

1 

9 

IA 

10 

19 

51 

3 

2 

6 

T 

s 

1A 

1A 

A 

6 

72 

21 

A5 

71 

165 

A 

12 

30 

A5 

A2 

762 

All 

5 

6 

16 

71 

69 

1065 

1177 

5 

3 

9 

1 

37 

•  72 

917 

TOTAL 

2A 

61 

60 

176 

till 

IA57 

total 

24 

61 

60 

126 

tiai 

l  AS2 

ARYAN 

SCORE 

0.26AA9 

ARYAN 

SCORE 

0. 3361 S 

LUND 

CONTINGENCY  PROGNOSIS 

nuir  ihe 

0ISC*l*f9A9T 

ANALYSIS 

FORE¬ 

CAST 

1 

2 

OtSFUVFO 

3  4 

5 

total 

FORE¬ 

CAST 

i 

2 

ORSERVEO 

3  A 

5 

TOTAL 

1 

0 

0 

0 

0 

0 

0 

l 

0 

0 

0 

0 

0 

0 

7 

13 

21 

s 

5 

37 

Al 

2 

s 

10 

s 

6 

15 

Al 

3 

1 

1A 

17 

2A 

2S 

•  6 

3 

4 

9 

7 

5 

9 

3A 

A 

5 

1  T 

33 

62 

216 

113 

4 

12 

1A 

46 

AO 

1  S3 

355 

5 

I 

9 

S 

35 

300 

952 

s 

3 

A 

2 

IS 

97a 

1022 

TOTAL 

2* 

61 

60 

176 

1161 

1A52 

TOtAt 

24 

61 

60 

176 

1161 

IA57 

ARYAN 

SCORE 

0. 

12777 

HRYA4 

SCORE 

0.3*172 
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VERlfICATIUN  OF  2  HOUR  VISIBILITY  FOHFCASTS 

2 ol fw i ld  internaiionrl  airport 
Ih£  VERIFICATION  CRITERION  IS  !*F  8RYAN  score 


fORE- 

cast 

l 

PERSISTENCE 

OBSERVEO 

2  J  * 

_ 

rot* 

1 

14 

6 

3 

4 

6 

n 

2 

4 

6 

4 

l 

4 

19 

3 

4 

7 

17 

s 

9 

82 

4 

c 

4 

6 

10 

30 

sc 

5 

3 

4 

12 

?9 

117  3 

1221 

TOTAL 

25 

27 

4? 

4<? 

1 222 

1 365 

8RYIN  SC08F  o.*m/ 


CUXAIOI.OGICU  ERPECTENCY 

OF  PERSISTENCE 

GROUPING 

FORE¬ 

CAST 

1 

? 

OBSERVED 

3  4 

s 

TOTAL 

FORE¬ 

CAST 

1 

2 

OBSERVED 

3  8 

s 

total 

1 

18 

6 

3 

4 

6 

33 

1 

8 

I 

0 

2 

2 

13 

2 

8 

5 

l 

0 

2 

12 

2 

6 

& 

7 

4 

13 

36 

] 

8 

a 

20 

6 

11 

89 

1 

2 

11 

16 

13 

101 

183 

8 

0 

4 

6 

10 

iZ 

SO 

8 

7 

7 

12 

23 

28* 

298 

5 

3 

4 

1? 

29 

1173 

1221 

s 

2 

7 

? 

7 

857 

m 

TOTAL 

2  S 

27 

42 

49 

1222 

136S 

TOTAL 

>S 

27 

42 

49 

1222 

13*5 

BRYAN 

SCORE 

0.,5?01 

8RYAN 

SCORE 

0.8171* 

LUND  CONTINGENCY  prognosis 
ObSERVEO 

FORE- 


CAST 

1 

2 

3 

4 

s 

TOTAL 

’ 

0 

0 

0 

0 

0 

0 

2 

11 

9 

4 

4 

8 

37 

3 

10 

14 

20 

14 

37 

96 

8 

c 

0 

0 

0 

0 

0 

5 

4 

4 

17 

30 

1177 

1232 

TO'' 

24 

27 

42 

49 

1222 

1  36S 

"ULTIPLE  OISCRININAnT  ANALYSIS 
OBSERVED 

FORf- 


CAST 

1 

7 

3 

8 

5 

T0T8L 

1 

18 

7 

3 

5 

8 

81 

2- 

0 

3 

2 

1 

1 

7 

3 

2 

5 

18 

3 

18 

38 

8 

8 

II 

27 

38 

332 

807 

s 

1 

1 

1 

2 

8*7 

872 

total 

25 

27 

82 

89 

1 222 

13*5 

SKYAN  SCORE  0.26668  8*YAN  SCORE  0.60889 
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VfC  If  ICAtlPN  Of  3  MOO*  VISIBILITY  70NEC4STS 
IDLtMlLD  INTE*NAT|n\il  AIA20NT 
fMF  VEMFICATIGX  CN1TEAICN  IS  THE  NATL*  SCC*E 


FE*SISTF**CE 

SUBJECT! Vt 

MJfC 

CAS! 

OBSENVEO 

OBSENVEO 

eone- 

CAST 

1 

2 

3 

5 

IOIAL 

FONE- 

CLST 

1 

2 

3 

4 

5 

TOTAL 

1 

t 

14 

4 

2 

6 

31 

1 

2 

1 

0 

1 

4 

• 

2 

2 

3 

3 

7 

6 

14 

2 

* 

9 

s 

3 

4 

32 

3 

3 

3 

1 

7 

4 

1* 

24 

3 

4 

4 

14 

3 

17 

44 

4 

4 

0 

4 

7 

• 

24 

45 

4 

5 

4 

13 

20 

34 

7* 

s 

s 

5 

• 

17 

n 

1151 

1212 

5 

3 

2 

• 

21 

113* 

1172 

7014 

TOTAL 

25 

22 

40 

46 

1201 

1334 

TOTAL 

25 

22 

40 

4« 

1201 

1334 

9AYA 

SATAN 

SCONE 

0.2*754 

•  KYAM 

SCONE 

0.4253* 

CSI 


CLIMATOLOGICAL  EK»EC7ENCT 

ONSENVEO 

OF  NENSISTCNCE 

CN0UN1NC 

ONSENVEO 

♦  FOAf 

CAsr 

NONE- 

CAST 

1 

2 

3 

4 

5 

TOTAL 

NONE- 

CAST 

1 

2  3 

4 

5 

total 

i 

1 

14 

5 

3 

5 

0 

35 

1 

3 

4  * 

4 

41 

5* 

2 

2 

3 

1 

2 

0 

3 

* 

2 

0 

2  5 

I 

1* 

2* 

i 

3 

t 

2 

A 

0 

4 

13 

3 

2 

2  * 

2 

35 

50 

4 

4 

3 

10 

2* 

35 

50* 

*43 

4 

17 

11  15 

33 

254 

330 

3 

5 

4 

4 

3 

* 

5*T 

*1* 

5 

3 

3  3 

9 

05) 

072 

fCAIA 

TOTAL 

25 

22 

40 

40 

1201 

1)3* 

TOTAL 

25 

22  40 

49 

1201 

1)3* 

«5*YA 

ONYAM 

SCONE 

0.3*252 

BAVAN 

SCONE 

0.37550 

(.UNO  CONTINGENCY  MOCMQSIS  NULTINLE  OtSCNININANT  ANALYSIS 


ONSENVEO 

ONSENVEO 

FO  Hi 
CASI 

NONE- 

CAST 

1 

2 

3 

4 

S 

TOTAL 

FONE- 

CAS7 

1 

2 

3 

4 

5 

total 

l 

1 

0 

0 

0 

0 

0 

0 

1 

12 

2 

3 

3 

4 

24 

2 

2 

t* 

7 

* 

5 

12 

4* 

2 

2 

5 

1 

2 

5 

15 

3 

3 

3 

t 

5 

2 

4 

15 

3 

7 

7 

10 

2 

23 

4* 

* 

4 

5 

13 

23 

34 

420 

4*7 

4 

2 

• 

25 

3* 

3*3 

43* 

5 

5 

1 

1 

3 

S 

7*5 

7>5 

5 

7 

0 

1 

3 

•  04 

•  10 

TOI 1 

TOTAL 

25 

22 

40 

4* 

1201 

1334 

total 

25 

22 

40 

4* 

1201 

1334 

«I*Y/ 

MYAM 

SCONE 

0.34434 

8BYAN 

SCONf 

0.53504 
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VIRJFICAHON  0?  ?  *£*""  VISIBILITY  FORICASTS 
lOLEwUD  INIE8N4TI0NAL  AIRPORT 
?Wt  VERIFICATION  CAIUHION  1*.  THE  (3RYAN  SCORE 


PERSISTENCE 

SUHJCCUVf 

OBSERVED 

OBSERVED 

FORE¬ 

CAST 

1 

2 

1 

A 

s 

TOtAL 

FORE¬ 

CAST 

1 

2  3 

4 

s 

TOTAL 

1 

10 

0 

A 

2 

1' 

31 

1 

2 

1  1 

0 

0 

A 

2 

1 

1 

s 

l 

10 

20 

2 

? 

A  S 

1 

11 

28 

3 

2 

3 

3 

1 

22 

31 

3 

10 

»  13 

10 

28 

69 

A 

1 

2 

'» 

2 

36 

AA 

A 

2 

2  S 

7 

AS 

64 

5 

IS 

12 

26 

AA 

U1A 

1211 

s 

10 

1  15 

}2 

1113 

1 1  ?3 

TOTAL 

31 

IS 

A2 

SO 

119? 

1338 

TOTAL 

31 

Id  A2 

*0 

119? 

1338 

ARYAN 

SCORE 

0.12G8S 

BRYAN 

SCORE 

0.23292 

CllRAIOLOGICAL  expectency 

OF  FERSISTENCE 

GROUP ING 

OBSERVED 

OBSERVED 

FORE¬ 

CAST 

i 

2 

3 

A 

S 

TOTAL 

FORE¬ 

CAST 

1 

2  3 

4 

s 

total 

1 

6 

0 

3 

1 

8 

18 

1 

2 

A  3 

*> 

35 

49 

2 

2 

2 

5 

l 

U 

21 

2 

2 

l  2 

to 

14 

25 

3 

A 

2 

2 

1 

19 

28 

3 

1 

A  A 

4 

104 

119 

A 

IA 

12 

28 

42 

861 

963 

A 

16 

2  13 

6 

163 

200 

5 

s 

2 

A 

5 

292 

301 

5 

10 

S  20 

29 

181 

94 

TOTAL 

31 

18 

42 

AO 

119? 

1 33S 

TOTAL 

31 

IS  42 

50 

119? 

133S 

SAYAN 

SCORE 

0-27782 

BRYAN 

SCORE 

0.04895 

LUND 

CONTINGENCY 

PROGNOSIS 

OISERVEO 

FORE¬ 

CAST 

l 

2 

1 

A 

5 

10TAL 

l 

0 

0 

0 

0 

0 

0 

2 

1 

0 

0 

0 

0 

1 

3 

5 

2 

A 

? 

JO 

AF 

A 

20 

IA 

29 

35 

408 

508 

5 

5 

2 

9 

8 

»59 

?«3 

TOtAL 

31 

18 

42 

SC 

119? 

1  118 

■L1LHPIE  DISCRIMINANT  AWAITS  IS 
OBSERVED 


FO*E- 

CAS1 

i 

2 

3 

A 

5 

TOTAL 

1 

10 

1 

? 

? 

? 

29 

7 

0 

0 

2 

3 

If 

32 

3 

• 

2 

A 

t 

1 

16 

A 

IS 

1  3 

24 

32 

i)\ 

AS  7 

8 

5 

e 

5 

12 

?*> 

80S 

r  iAi 

•  ; 

i* 

50 

II*! 

1338 

8 -FT AW  SCORE 


0C?75A1 


ARYAN  UliKl 


a.  i»N. 
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VEK 1  F  (CATION  nf  2  HOUR  CEILING  FORECASTS 
OF  FUT  T  AFR.  OKAHA,  NFBRASKA 
1HE  VERIFICATION  CRITERION  IS  THE  BRYAN  SCORE 


PERSISTENCE 

OBSERVEO 


FORE¬ 

CAST 

l 

2 

3 

4 

5 

TOTAL 

l 

1 

1 

1 

0 

0 

3 

2 

0 

21 

2 

4 

1 

2  A 

3 

c 

2 

9 

i 

2 

1A 

A 

0 

3 

2 

60 

26 

91 

5 

c 

A 

2 

?0 

532 

S5S 

TOTAL 

l 

31 

16 

*5 

561 

69A 

BRYAN 

SCORE 

0.59696 

FORE¬ 

CAST 

1 

SUBJECTIVE 

OBSERVE 0 

2  3  A 

5 

TOTAL 

1 

0 

0  0 

1 

8 

9 

2 

0 

21  3 

2 

A 

30 

3 

0 

5  9 

5 

3 

22 

A 

0 

2  2 

5A 

29 

87 

A 

l 

3  2 

23 

517 

5A6 

TOTAL 

1 

31  16 

ds 

561 

69A 

BRYAN 

SCORE 

0.3396* 

CL  IRA f OLOC 1C AL  EXPECIENCY 

OF  PERSISTENCE 

GROUPING 

OBSERVED 

OBSERVED 

FORE¬ 

CAST 

l 

2 

3 

A 

5 

total 

FORE¬ 

CAST 

1 

2 

3 

A 

S 

total 

l 

0 

0 

0  , 

1 

0 

l 

1 

l 

1 

0 

0 

0 

2 

2 

1 

22 

3 

3 

1 

30 

2 

0 

21 

3 

5 

1 

30 

3 

0 

2 

9 

l 

2 

IA 

1 

0 

1 

9 

0 

l 

11 

A 

c 

3 

2 

60 

26 

<J1 

A 

0 

5 

2 

65 

65 

l?T 

5 

c 

A 

C 

20 

532 

558 

5 

c 

3 

2 

IS 

A9A 

51 A 

TOTAL 

1 

31 

16 

85 

561 

69A 

total 

l 

31 

16 

85 

561 

*9A 

BRYAN 

SCORE 

0.59717 

BRYAN 

SCORf 

0.59553 

Lo'-.J 

Cft.V- 

■  ,  ,  -CY  “R(! 

IGN0S1S 

MUL 1 IPLE 

OtSCP IRINANT 

ANALYSIS 

OBS.  .  YrO 

Of  SERVED 

FORE¬ 

CAST 

l 

2 

3  A 

5 

total 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

c 

0 

0  0 

0 

0 

l 

1 

1 

l 

0 

0 

i 

2 

l 

22 

3  A 

1 

u 

2 

0 

22 

3 

A 

2 

51 

3 

0 

2 

5  l 

2 

3 

0 

1 

6 

1 

t 

9 

A 

c 

5 

A  73 

1S9 

>31 

A 

0 

6 

h 

66 

59 

1)9 

5 

0 

? 

0  1 

A09 

41  (4 

. 

Cl 

1 

0 

12 

A99 

512 

TOT  At 

1 

31 

16  HS 

561 

6<H 

IOTA! 

1 

31 

16 

65 

561 

69A 

RHYAS 

SCO0  f 

0. 

57176 

HMYA  J 

SCIW 

0.61255 
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verification  of  a  lifiw  triUNC  forecasts 

OFFUTt  AFR,  OMAHA,  NFSRASKA 
THE  VERIFICATION  CRITFRION  IS  T«E  BA'AN  SCGRt 


PERSISTENCE 

OBSEBVfO 


subjective 

OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

FORE¬ 

CAST 

l 

j 

5 

4 

5 

total 

s 

1 

0 

0 

1 

2 

A 

1 

l 

2 

l 

l 

A 

9 

i 

2 

n 

6 

3 

S 

2  T 

2 

0 

V 

7 

3 

5 

2A 

i 

0 

3 

6 

A 

2 

15 

3 

1 

8 

6 

* 

5 

28 

•> 

0 

A 

3 

33 

35 

75 

A 

1 

1 

4 

i*> 

29 

71 

5 

0 

6 

it 

23 

A9A 

53! 

5 

0 

A 

5 

16 

A9S 

S20 

TOTAL 

3 

2A 

23 

4A 

538 

652 

TOTAL 

3 

2A 

2  3 

64 

5  38 

652 

BRYAN 

SCORE 

0.36020 

BRYAN 

SCORE 

C. 

3 1 798 

CLIMATOLOGICAL  EXPECTENCY 

OF  PERSISTENCE 

GROUP  INC 

03SERVE0 

QBSERVEO 

FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOTAL 

FORE- 

CAS1 

l 

2 

3 

A 

5 

TOTAL 

l 

0 

1 

0 

0 

0 

t 

1 

2 

l 

1 

2 

2 

8 

2 

3 

12 

7 

s 

s 

JS 

2 

0 

A 

2 

2 

C 

3 

3 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

1 

0 

1 

A 

0 

5 

e 

36 

36 

85 

A 

1 

IT 

15 

AS 

A19 

A97 

5 

0 

6 

8 

23 

ABA 

531 

5 

0 

2 

5 

1A 

117 

138 

TOTAL 

3 

2A 

23 

6A 

538 

652 

TOTAL 

3 

2A 

23 

6A 

538 

65? 

•RYAN 

SCORE 

0.3A516 

BRYAN 

SCORE 

0 

.00312 

LUND  CONTINGENCY  PROGNOSIS 
OBSERVED 


FORE¬ 

CAST 

I 

2 

3 

4 

s 

TO1’ A 

1 

0 

0 

0 

0 

0 

0 

2 

3 

11 

6 

4 

7 

31 

3 

0 

l 

3 

l 

0 

5 

A 

0 

iO 

11 

49 

12A 

19A 

5 

0 

2 

1 

:g 

A07 

A22 

TOTAL 

3 

2A 

23 

64 

538 

652 

BAY  36 

SCORE 

0.36930 

multiple  discriminant  ANALYSIS 
OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOTAL 

t 

l 

0 

0 

0 

2 

3 

t 

2 

10 

5 

3 

3 

23 

3 

0 

l 

V 

1 

1 

T 

A 

0 

It 

12 

50 

81 

15A 

5 

0 

2 

2 

10 

A5S 

A65 

total 

3 

2A 

23 

6A 

538 

652 

BRYAN 

SCORE 

0.A2586 
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VERIFICATION  Of-  6  HOUR  CEILING  FORECASTS 
OFFUTT  AF8,  0NAM6,  HE  ftp- ASK  A 
THF  VERIFICATION  COHESION  IS  fHE  6RYAN  SCORE 


PERSISTENCE 

SUBJECTIVE 

FORE¬ 

CAST 

i 

2 

OBSERVED 

3  4 

5 

TOTAL 

FORE¬ 

CAST 

i 

2 

OBSERVED 

3  4 

5 

TOTAL 

l 

t 

0 

0 

l 

l 

7 

l 

0 

2 

0 

l 

6 

9 

2 

i 

7 

6 

3 

9 

26 

2 

l 

5 

S 

5 

s 

21 

3 

0 

2 

4 

4 

4 

t  A 

3 

0 

2 

6 

9 

5 

22 

4 

0 

4 

3 

15 

39 

80 

6 

l 

7 

3 

36 

78 

SI 

5 

0 

3 

6 

33 

499 

541 

5 

0 

4 

5 

26 

497 

571 

TQUL 

2 

16 

19 

76 

55i 

664 

TOTAL 

2 

16 

19 

76 

551 

664 

6R  Y  AN 

SCORE 

0.32376 

BRYAN 

SCORE 

0.32111 

CLINATOLOGICAL  EXPECTENCY 

OF  PERSISTENCE 

GROUP ING 

O8SERVE0 

OBSERVED 

FORE¬ 

CAST 

1 

2 

3 

4 

5 

total 

fore¬ 

cast 

l 

7 

7 

4 

S 

TOTAL 

l 

0 

1 

0 

0 

0 

l 

i 

2 

l 

0 

2 

0 

5 

2 

2 

3 

6 

4 

1C 

25 

2 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

3 

0 

7 

5 

2 

5 

15 

4 

0 

9 

7 

39 

42 

9T 

4 

0 

9 

8 

39 

4Y 

103 

5 

0 

3 

6 

33 

499 

541 

5 

0 

7 

6 

33 

499 

541 

total 

2 

16 

19 

76 

551 

664 

total 

2 

16 

19 

76 

551 

664 

BAY  AN 

SCORE 

0.29762 

ARYAN 

SCORE 

0. 31957 

LUNO 

CONTINGENCY 

PROGNOSIS 

nultiple 

OISCRtNINANT 

ANALYSIS 

FORE¬ 

CAST 

1 

2 

OBSERVEO 

3  4 

5 

TOTAL 

FORE¬ 

CAST 

i 

2 

OBSERVED 

3  4 

5 

TOTAL 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

i 

l 

2 

2 

? 

2 

3 

4 

8 

19 

? 

2 

7 

9 

7 

6 

31 

3 

0 

0 

0 

0 

C 

0 

7 

.A 

0 

0 

3 

2 

5 

4 

c 

17 

12 

57 

137 

219 

4 

0 

7 

9 

53 

IOC 

169 

5 

0 

2 

4 

15 

406 

427 

s 

0 

2 

1 

1? 

**42 

457 

total 

2 

16 

19 

76 

551 

664 

total 

2 

16 

19 

76 

551 

664 

PRYAN 

SCORE 

0. 

3290? 

ARYAN 

$C«Rf 

0. 77238 

C-35 


VEH  I F (CATION  OF  2  HOUR  VISIBILITY  FORECASTS 
OfFUTT  AFB »  OMAHA,  NEBRASKA 
THE  VERIFICATION  CRITERION  IS  THE  BRYAN  SCORE 


FORE¬ 
CAST  » 

1  1 

2  0 

3  0 

A  0 

5  2 

TOTAL  5 


CRY AN  SCORE 


PERSISTENCE 

OBSERVED 


SUBJECTIVE 

OBSEAVEO 


2 

3 

4 

5 

total 

FORE¬ 

CAST 

\ 

2 

3 

4 

5 

TOTAL 

0 

o 

C 

0 

3 

1 

3 

0 

0 

0 

l 

A 

4 

0 

l 

3 

8 

2 

0 

0 

G 

1 

0 

1 

3 

6 

4 

4 

IT 

1 

0 

5 

6 

b 

A 

21 

0 

8 

6 

G 

22 

A 

0 

3 

7 

8 

IA 

32 

1 

7 

10 

62A 

644 

5 

2 

0 

9 

7 

618 

636 

8 

21 

21 

639 

694 

10TAL 

5 

s 

21 

21 

639 

694 

0, 35582 

BRYAN 

SCORE 

0*29999 

CLIMATOLOGICAL  EKPECIENCY  0*  PERSISTENCE 
OBSEAVEO 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

l 

i 

0 

0 

0 

0 

3 

2 

a 

a 

0 

0 

0 

0 

3 

0 

T 

6 

5 

7 

25 

A 

0 

0 

• 

6 

C 

22 

* 

2 

i 

T 

10 

624 

444 

TOTAL 

S 

8 

21 

21 

639 

694 

CRY  AN 

SCORE 

0.28366 

GROUPING 

OBSERVED 


FORE¬ 

CAST 

t 

2 

3 

4 

5 

TOTAL 

l 

1 

0 

0 

0 

0 

1 

2 

l 

1 

0 

0 

0 

2 

3 

0 

3 

7 

3 

36 

49 

4 

2 

4 

10 

11 

135 

162 

5 

1 

0 

4 

7 

46* 

480 

TOTAL 

3 

8 

21 

21 

639 

694 

BRYAN 

SCORE 

0.29433 

LUNO 

CONTINGENCY 

PROGNOSIS 

MULTIPLE 

DISCRIMINANT 

ANALYSIS 

OBSERVED 

OBSERVED 

FORE- 

C4ST 

1 

2 

3 

4 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

3 

4 

5 

TOTAL 

1 

0 

0 

0 

0 

0 

0 

1 

3 

0 

0 

0 

1 

4 

2 

2 

0 

0 

0 

2 

4 

2 

0 

0 

0 

0 

0 

0 

3 

0 

7 

5 

5 

5 

22 

3 

0 

7 

8 

7 

13 

35 

* 

2 

l 

15 

14 

96 

128 

4 

1 

1 

11 

10 

35 

58 

5 

l 

0 

1 

2 

536 

540 

5 

1 

0 

2 

4 

590 

597 

TOTAL 

5 

8 

21 

21 

639 

694 

Tr  »l 

5 

8 

2 1 

21 

639 

694 

BRYAN  SCORE 


0. 11877 


BRYAN  SCORE 


0. 38221 


C-36 


VERIF  ICAMON  OF  A  HOIJK  VISIBILITY  FtlRTCRStS 
OFFUtT  AFH,  ONAHA,  NFURaSRA 
THE  VER1TICAT1CN  CRITERION  IS  THE  RRyA.n  SCORE 


PERSISTENCE 

SUBJECTIVE 

OBSERVED 

nascaveo 

FORE¬ 

CAST 

l 

2 

3 

4 

s 

TOTAL 

FORE¬ 

CAST 

l 

2 

i 

4 

s 

total 

l 

1 

C 

0 

0 

0 

3 

1 

2 

0 

0 

0 

0 

? 

2 

1 

t 

0 

0 

A 

6 

2 

1 

0 

2 

0 

0 

) 

1 

0 

1 

7 

6 

A 

ia 

3 

l 

1 

) 

6 

11 

21 

A 

C 

l 

4) 

s 

12 

22 

4 

0 

A 

A 

6 

16 

10 

5 

0 

2 

7 

T9 

616 

644 

6 

0 

0 

9 

H 

609 

61? 

TOTAL 

A 

5 

30 

636 

693 

TOTAL 

4 

5 

18 

30 

616 

691 

ARYAN 

SCORE 

0*29601 

RftYAN 

SCORE 

0.20000 

climatological  expectency 

OF  PERSISTENCE 

GROUP  TNG 

FORE¬ 

CAST 

1 

2 

OBSERVE* 

3  4 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

OBSERVED 

3  A 

5 

TOTAL 

l 

3 

0 

0 

0 

C 

1 

l 

l 

0 

0 

0 

0 

1 

2 

0 

0 

0 

0 

c 

0 

2 

0 

0 

0 

0 

2 

2 

i 

1 

2 

? 

6 

8 

2A 

1 

2 

2 

5 

6 

36 

51 

A 

0 

l 

A 

5 

12 

22 

A 

1 

2 

7 

18 

200 

228 

5 

c 

2 

7 

19 

616 

6AA 

s 

0 

l 

6 

6 

198 

All 

TOTAL 

A 

S 

1* 

30 

636 

691 

total 

A 

S 

IB 

10 

636 

691 

HRYAN 

SCORE 

0.27695 

BRYAN 

SCORE 

0.33181 

LUNO 

CONTINGENCY 

PROGNOSIS 

MULTIPLE 

01  SCR  I* INANT 

ANALYSIS 

FORE¬ 

CAST 

1 

2 

OBSERVE* 

3  4 

4 

TOTAL 

FORE¬ 

CAST 

1 

OBSERVED 

2  3  A 

5 

TOTAL 

1 

c 

0 

C 

O 

c 

0 

1 

3 

0  0 

1) 

1 

A 

2 

7 

C 

0 

C 

3 

4 

2 

0 

o  o 

0 

1 

1 

3 

7 

2 

7 

fc 

S 

22 

3 

0 

0  A 

ft 

1  1 

25 

4 

C 

3 

7 

IS 

4a 

73 

4 

1 

5  1  1 

14 

101 

1  15 

s 

0 

4 

3 

s»c 

*9) 

S 

0 

0  1 

7 

>20 

528 

101  AL 

A 

s 

1* 

30 

6  36 

69 » 

TOTAL 

* 

S  11 

}0 

6  IT 

691 

HR  TAN 

SCORE 

0. 

39Sf*4 

K*Y  AX 

SC*W» 

0. 

1*>.  . 

C-37 


..RIHCA1IUN  Ilf  l  VISIBILITY  FfifcLCASlS 

i  ffui  i  AfH,  onama,  Nebraska 

tut  verification  cniit»ii»i  is  imi  rryan 


*>F«$ISIF  rCl 
OBSEKVI  r 


SUBJECTIVE 

ni'ii^viD 


FORE¬ 

CAST 

1 

y 

J 

s 

'» 

MilAL 

fPRF- 

CASt 

1 

2 

\ 

4 

S 

»OTAL 

1 

i 

0 

c 

0 

C 

3 

l 

0 

0 

0 

<J 

c 

0 

2 

C 

0 

l 

0 

6 

7 

2 

0 

* 

2 

0 

0 

2 

3 

0 

2 

3 

s 

3 

1  ) 

3 

3 

•s 

0 

s 

s 

l  3 

4 

0 

0 

2 

3 

IS 

2C 

4 

0 

1 

1 

4. 

12 

16 

5 

c 

0 

8 

IS 

552 

575 

s 

t 

1 1 

14 

559 

SHS 

total 

3 

2 

14 

23 

S  76 

61  A 

total 

3 

2 

|4 

23 

57t> 

MB 

PR  Y  AN 

SCORE 

0.1*405 

HR  V  AN 

SCORE 

0.08-95 

CUNATOlOGICAl  ExPECIENCv  Of  PERSISTENCE 
OBSERVE!) 


FORE¬ 

CAST 

1 

2 

3 

4 

s 

TOTAL 

1 

C 

0 

n 

0 

0 

C 

2 

C 

0 

0 

0 

c 

0 

3 

3 

2 

4 

s 

11 

23 

A 

0 

0 

9 

13 

288 

310 

5 

0 

0 

1 

5 

277 

28  3 

total 

3 

2 

14 

23 

376 

618 

BRYAN 

SCORE 

0. 19063 

GROUPING 

OftSEPVfO 


FORE¬ 

CAST 

1 

2 

3 

- 

3 

TOTAL 

1 

1 

0 

0 

0 

C 

1 

2 

0 

0 

0 

C 

3 

3 

3 

2 

l 

6 

8 

28 

4  5 

A 

0 

1 

S 

8 

66 

60 

3 

0 

0 

3 

7 

A  79 

-09 

TOTAL 

3 

2 

14 

23 

3  76 

610 

BRYAN 

SCORE 

3.27147 

LONG  CONTINGENCY  PROGNOSIS 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

4 

S 

total 

1 

c 

0 

C 

0 

0 

0 

2 

0 

0 

0 

0 

c 

0 

3 

3 

2 

4 

s 

9 

23 

4 

0 

0 

3 

10 

50 

71 

s 

c 

0 

7 

6 

509 

524 

101  AL 

3 

2 

14 

2  3 

5  76 

6lt* 

PRY  AN 

scn*f 

0.2*732 

■OlTIPlE  rlSC«I"|NANl  ANALYSIS 
OBSERVE T 


fore¬ 

cast 

l 

2 

3 

4 

S 

total 

r 

1 

0 

0 

0 

1 

2 

2 

0 

0 

1 

1 

3 

5 

3 

2 

1 

3 

6 

16 

26 

4 

0 

l 

7 

12 

SS 

75 

6 

0 

c 

3 

6 

SOI 

S10 

MM  AL 

3 

2 

14 

2  3 

576 

Mi 

ARYAN  SCI’Af  ■'  .  106-J. 


C-38 


VLRIF  1CAT  ION  Of  2  HTIIO  CEIL1NI,  forecasts 
RANDOLPH  AFH*  SAK  ANIONIO,  TEXAS 
1HI  VERIF1CAIION  CRITERION  11  Ih£  ARYAN  SCHRL 


PERSl'ME 

•id 

SU8JCCTIVE 

FORt- 

CA^T 

1 

2 

jbSF* 

3  4 

5 

TOTAL 

FORE¬ 

CAST 

l 

2 

OhSFRvFD 

3  A 

S 

total 

1 

4 

2 

A 

i 

0 

il 

l 

1 

1 

2 

i 

1 

6 

2 

c 

4 

7 

2 

l 

14 

7 

2 

6 

6 

2 

0 

16 

3 

0 

6 

74 

22 

lb 

123 

3 

l 

6 

75 

28 

lb 

126 

<. 

c 

o 

14 

S? 

1  H 

44 

4 

0 

l 

19 

48 

27 

95 

5 

2 

14 

19 

425 

**60 

5 

0 

0 

» 1 

22 

416 

449 

T.HAI 

A 

14 

m 

101 

460 

6^2 

TCTAl. 

4 

14 

in 

1CI 

460 

692 

t*RYA\ 

St^RE 

0.60776 

**RYAN 

SCORE 

0.58456 

cupAmoGtcAi  ' 

EXPECTANCY 

OF  PFRSIS7ENCE 

CROC. 

INC 

f  ore- 
cam 

1 

2 

IMS'R/FO 

4 

S 

TOTAL 

FOAF- 

CAS1 

1 

2 

OHSER  VED 

3  4 

5 

TOTAL 

i 

4 

2 

4 

l 

0 

1 1 

1 

2 

3 

3 

0 

0 

S 

2 

c 

1 

l 

3 

C 

2 

2 

0 

l 

3 

1 

0 

5 

3 

c 

7 

30 

79 

l  7 

ns 

1 

2 

6 

79 

25 

65 

179 

4 

r 

0 

14 

52 

if 

84 

4 

0 

2 

26 

63 

57 

148 

s 

0 

7 

14 

17 

42  S 

460 

5 

0 

0 

2 

12 

938 

352 

705  A 

4 

1  4 

113 

I'M 

46C 

69? 

total 

4 

14 

113 

101 

460 

692 

ARYAN 

5C(-RE 

0.62047 

ARYAN 

UJ 

Of 

c 

«-> 

0.57693 

LIINO  CONTINGENCY  P»>‘J.,NrSIS 


Oh-jPR  ,>cr 


fore¬ 

cast 

1 

2 

3 

4 

s 

TOTAL 

i 

c 

0 

C 

1 

£ 

' 

N 

4 

t 

2 

1 

23 

3 

4 

74 

76 

14 

12? 

4 

i“ 

n 

24 

Sr 

* ! 

t  M 

s 

,> 

N 

IS 

354 

3?  7 

I'M  AC 

4 

14 

m 

\  't 

46v 

6  > 

>*f»  Y  AN  SC 

4  f 

* 

*ULT|PLF  OI  SCR  IP  INANT  ANALYSIS 
OBSERVED 


FORE¬ 

CAST 

1 

7 

3 

4 

5 

TOTAL 

1 

% 

3 

5 

1 

0 

1  3 

? 

3 

l 

3 

c 

0 

4 

3 

0 

10 

86 

40 

49 

lo5 

4 

> 

0 

17 

53 

30 

100 

5 

- 

c 

2 

7 

1 6  l 

y>  c 

total 

- 

14 

1  1  ) 

ICl 

460 

692 

~RYA*4  >{_ 

0. 

*?  M  J 

39 


verification  of  a  hour  ceiling  forfc»sis 

ALSOUt"*  AF8,  SAN  AitONlU,  TEXAS 
f  hF  VERIFICATION  CRITERION  IS  IHf  BRYAN  SCORE 


PEASISIENCE 

observed 


FORE¬ 

CAST 

l 

z 

3 

4 

5 

total 

l 

0 

A 

A 

2 

1 

1 1 

2 

0 

2 

V 

0 

2. 

1 1 

3 

0 

3 

39 

29 

49 

120 

A 

0 

1 

It 

40 

2b 

TO 

5 

0 

0 

IS 

'5 

405 

ASS 

TOTAL 

0 

10 

81 

106 

403 

680 

SUhJEC  II  vT 
OHSERVf 0 


FORE¬ 

CAST 

l 

2 

3 

4 

5 

TOTAL 

l 

0 

0 

0 

c 

0 

0 

2 

0 

2 

4 

l 

0 

0 

3 

0 

6 

45 

24 

7 

62 

4 

c 

l 

19 

48 

47 

115 

5 

0 

l 

12 

33 

429 

475 

TOTAL 

0 

to 

0  l 

106 

403 

604 

6RYAN  SCORE 


0.36120 


SRYAN  SCORE 


0.AAT10 


CL INATOLOG ICAL  ExPECTENCY  OF  PERSISTENCE 
OBSERVED 


GROUPING 

OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

4 

5 

total 

FORE¬ 

CAST 

1 

2 

3 

A 

s 

total 

1 

0 

4 

A 

2 

l 

it 

l 

c 

3 

0 

0 

i 

A 

2 

0 

0 

2 

0 

0 

2 

2 

0 

1 

3 

2 

0 

6 

3 

0 

4 

19 

16 

7 

46 

3 

0 

A 

aO 

27 

89 

160 

A 

0 

2 

IS 

53 

TO 

IA3 

A 

0 

2 

27 

61 

ST 

177 

5 

0 

0 

18 

35 

AOS 

A5S 

5 

0 

0 

11 

16 

306 

333 

total 

0 

10 

SI 

106 

AS3 

6S0 

TOTAL 

0 

10 

81 

106 

AS3 

680 

•ayah 

SCORE 

0. 

A0606 

# 

BRYAN 

SCORE 

0.3S903 

I.UNO 

CONTINGENCY  PROGNOSIS 

NULUPLF 

01 

SCRIHINANT 

ANALYSIS 

OBSERVED 

OBSERVED 

FORE¬ 

CAST 

l 

2 

3 

4 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

3 

4 

5 

total 

l 

0 

0 

0 

0 

0 

0 

l 

0 

3 

1 

0 

0 

4 

2 

0 

s 

0 

2 

1 

IA 

2 

0 

0 

0 

0 

0 

0 

3 

0 

3 

43 

?7 

56 

129 

3 

0 

6 

Si 

40 

56 

155 

A 

0 

2 

19 

51 

62 

13A 

A 

0 

1 

IS 

52 

64 

132 

s 

0 

0 

n 

26 

364 

A01 

s 

0 

0 

12 

14 

363 

3«9 

TOTAL 

r. 

10 

61 

lot, 

483 

6SC 

TOTAL 

0 

10 

*  s 

1  06 

4d  J 

600 

BRYAN 

SCORE 

). 

39799 

BRYAN 

SCOP* 

0. 4 11*2 

C-40 


VER1FICA1I0N  OF  6  HOUR  CEILING  FORECASTS 
RANDOLPH  AFB,  SAN  AN  f  ONI Ot  TEXAS 
THE  VERIFICATION  CRITERION  IS  T«F  3RY AN  SCORE 


PERSISTENCE 

SUBJECTIVE 

(InSERVFO 

OBSERVED 

fore¬ 

cast 

i 

2 

3 

A 

5 

TOTAL 

FORE¬ 

CAST 

i 

2 

3 

* 

s 

total 

i 

0 

1 

3 

5 

2 

11 

l 

0 

0 

0 

i 

0 

i 

2 

0 

l 

6 

3 

3 

13 

2 

1 

2 

6 

i 

0 

10 

J 

2 

6 

29 

23 

59 

119 

3 

l 

7 

48 

21 

26 

103 

4 

0 

? 

18 

?b 

30 

78 

4 

0 

1 

11 

38 

38 

«6 

S 

1 

3 

2* 

40 

389 

*57 

5 

1 

3 

1 

38 

419 

*68 

total 

3 

l  5 

80 

99 

*83 

678 

TOTAL 

3 

1  3 

80 

99 

483 

678 

BR  Y  Aft 

SCORE 

0.2*352 

BRYAN 

SCORE 

0.A0759 

CUKATOLOGICAL  EXPECTENCV 

OF  PERSISTENCE 

GROUPING 

OBSERVED 

OBSERVED 

FORE¬ 

FIRE- 

CAST 

l 

2 

3 

4 

5 

TOTAL 

CAST 

l 

2 

3 

* 

5 

total 

1 

0 

0 

l 

0 

0 

l 

1 

0 

0 

0 

2 

0 

2 

2 

0 

0 

2 

0 

0 

2 

7 

0 

l 

3 

3 

3 

1C 

3 

2 

8 

30 

?5 

11 

76 

3 

2 

* 

32 

26 

87 

1S1 

* 

0 

2 

23 

34 

33 

1*7 

* 

1 

5 

25 

*1 

99 

171 

5 

1 

3 

2* 

40 

369 

*57 

5 

0 

3 

20 

27 

29* 

3** 

TOTAL 

3 

1  3 

80 

99 

*83 

678 

total 

3 

13 

80 

99 

'  83 

678 

BRYAN 

SCORE 

0.26791 

BRYAN 

SCORE 

• 

0.21912 

LUNC 

CONI INGENCY 

PRO 

ICN0S1S 

HIILT IPLE 

OISCRIRINANT 

analysis 

FORE¬ 

CAST 

1 

2 

OBSERVED 

3  4 

S 

TOTAL 

FORE¬ 

CAST 

1 

2 

OP  SERVED 

3  * 

4 

total 

1 

9 

0 

0 

C 

c 

C 

1 

0 

l 

2 

2 

0 

s 

2 

0 

2 

s 

b 

4 

19 

2 

0 

0 

0 

0 

0 

0 

3 

1 

S 

16 

8 

29 

61 

3 

2 

to 

SO 

42 

ss 

159 

s 

7 

3 

37 

so 

91 

181 

4 

0 

0 

18 

39 

9S 

152 

S 

' 

3 

22 

13 

3S9 

*S  7 

s 

1 

2 

10 

16 

333 

362 

m  At 

) 

t  ^ 

80 

11 

483 

876 

TOTAL 

1 

1  1 

80 

99 

483 

678 

tf M  Y  AS 

Yf-ORF 

0. 

25918 

MKYAft 

SC  N* 

«■>.  ITS,'* 

C-41 


VFR  I f  I C  A  v  I  nv  jf  2  .ISHIllfr  fi!“(C»WS 

■■LAA.lvrv.pM  ATR,  SAA  A'ltCNl  ■'.  1MAS 
iHf  vE»K  ICAf  3  C**  cx|  If  RUIN  IS  l*<l  I *RYAS  SCCRE 


PERSISTENCE 

SU*JEC 1 

:  i  vc 

OBSERVED 

nasFKveo 

FQPE- 

ca*,t 

l 

.) 

3 

4 

5 

IOUL 

f  CRf- 
C  AS  I 

1 

2 

3 

% 

5 

TOTAL 

i 

«. 

0 

3 

1 

4 

12 

1 

l 

l 

2 

0 

0 

4 

? 

1 

l 

2 

l 

c 

5 

? 

2 

0 

1 

0 

2 

5 

3 

3 

0 

t 

3 

5 

i a 

3 

4 

3 

8 

6 

7 

25 

4 

0 

l 

6 

4 

7 

le 

4 

D 

l 

6 

6 

13 

26 

* 

l 

z 

15 

526 

64  9 

5 

-» 

2 

4 

J  2 

620 

640 

total 

7 

4 

23 

?4 

642 

702 

total 

n> 

4 

23 

24 

642 

702 

BRYAS 

SCORE 

0.1310* 

ft®  YAN 

scprf 

0. 31022 

CLIMATOLOGICAL 

EXPECTANCY 

OF  PE®  SI STE  NCC 

GROUPING 

CORE- 

C4ST 

1 

2 

OBSERVED 

3  * 

5 

total 

FORE¬ 

CAST 

1 

2 

OBSERVED 

3  A 

5 

TOTAL 

1 

4 

0 

3 

1 

4 

!  2 

l 

3 

0 

3 

3 

16 

27 

2 

c 

0 

l 

0 

C 

l 

2 

l 

0 

l 

0 

0 

2 

3 

4 

l 

7 

4 

5 

21 

3 

3 

1 

7 

4 

31 

*» 

4 

l 

8 

/ 

167 

1*3 

4 

1 

3 

6 

1  1 

6* 

113 

5 

l 

2 

4 

12 

466 

*«S 

5 

l 

0 

l 

i 

504 

Ml 

total 

<} 

A 

23 

24 

642 

702 

total 

9 

4 

23 

24 

642 

702 

IR  V  A\ 

SCORE 

0.2NSS6 

RWVAM 

SCORE 

0. *231*7 

LUND  CONTINGENCY  PROGNOSIS 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

4 

s 

TOTAL 

1 

5 

l 

5 

2 

* 

l  7 

2 

0 

0 

C 

0 

0 

* 

3 

3 

c 

7 

4 

36 

59 

* 

1 

3 

10 

15 

127 

156 

> 

C 

0 

1 

3 

*7S 

479 

TOTAL 

9 

4 

23 

74 

6*2 

70? 

RAY  AN 

SCO*  f 

0.49208 

PULUPlf  DISCRIMINANT  ANALYSIS 
OBSFRVEO 


FORE¬ 

CAST 

1 

2 

3 

4 

5 

total 

l 

2 

0 

2 

2 

2 

8 

2 

1 

0 

0 

0 

0 

1 

% 

3 

1 

13 

6 

19 

42 

4 

3 

3 

6 

!  3 

60 

107 

4 

C 

J 

0 

3 

54t 

544 

total 

** 

4 

73 

2  4 

642 

70? 

®«YAS 

0.54662 
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vea:riCAiio«<  or  *  how  *i'i»nm  toaecasis 

RANDOLPH  AFB,  SAN  ANTONIOt  TEl*S 
THE  VERIFICATION  CRITERION  IS  THE  8RYAN  SCORE 


persistence 

SUBJECTIVE 

OBSERVED 

OBSERVED 

FORE¬ 

FORE¬ 

CAST 

1 

? 

3 

A 

4 

T0141. 

CAST 

l 

2 

3 

4 

S 

total 

l 

t 

0 

2 

1 

8 

12 

1 

0 

0 

0 

0 

0 

0 

2 

0 

0 

2 

0 

3 

S 

2 

0 

Q 

0 

0 

1 

i 

3 

0 

0 

4 

3 

8 

IS 

3 

0 

0 

7 

4 

5 

16 

A 

0 

0 

A 

2 

12 

18 

4 

0 

0 

4 

3 

13 

20 

5 

0 

0 

7 

8 

617 

412 

s 

1 

0 

8 

7 

679 

645 

f  0*  At 

l 

0 

19 

IA 

648 

682 

total 

1 

0 

19 

14 

648 

687 

ARYAN 

SCORE 

0.1*76* 

**YAN 

SCORE 

0.71720 

Cc IHRIOLOGICAL  EXPfCTENCY  Of  PERSISTENCE 

GROUPING 

OBSERVED 

OBSERVED 

EURE- 

FORE¬ 

CAST 

l 

2 

i 

*  s 

IOTAL 

CAST 

l 

7  l 

4  5 

TOTAL 

l 

l 

0 

2 

1  6 

1C 

t 

* 

0  I 

0  51 

S3 

2 

0 

0 

0 

0  0 

0 

2 

0 

3  1 

C  0 

I 

3 

0 

0 

9 

*  23 

16 

3 

0 

0  S 

4  28 

3T 

* 

0 

9 

4 

*  1ST 

165 

A 

0 

o  io 

5  113 

178 

S 

0 

0 

4 

S  *62 

*71 

4 

0 

0  7 

5  456 

*61 

TOTAL 

t 

0 

19 

l*  6*8 

6S2 

TOTAL 

t 

o  iv 

14  648 

682 

BRYAN 

SCORE 

0.7701 » 

(JRt** 

SCORE 

0. 1***8 

LUNO 

CONTINGENCY 

PROGNOSIS 

RUf  I  HE 

OISCR|*lNANT 

ANALYSIS 

OBSERVED 

OBSERVED 

FORE¬ 

7  0R{  - 

CAST 

1 

2 

3 

4 

5 

IO»AL 

C*ST 

l 

2 

3 

A 

5 

TOT  1 

l 

£ 

0 

3 

0 

5 

a 

1 

l 

0 

3 

0 

1 

5 

2 

0 

•3 

0 

0 

C 

2 

0 

0 

9 

0 

0 

£ 

3 

I 

0 

5 

4 

23 

3' 

3 

0 

0 

i* 

4 

30 

47 

* 

0 

10 

4 

195 

214 

t 

0 

0 

7 

6 

no 

125 

5 

c 

0 

i 

1 

425 

*  >7 

«» 

- 

0 

l 

7 

5C7 

410 

Tor  AL 

1 

9 

19 

14 

648 

682 

TOf  U 

1 

0 

19 

14 

64« 

687 

RrfV  *4 

>COK£ 

C. 

7«59/ 

sco-* 

0. 

19*44 
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vf*lf«C*iins  of  6  HOtiH  visibility  forecasts 

RANOOLPM  AFR,  SAN  HUI’IJOi  TEXAS 
(Mf  VFR,C!CAT|CN  CMTFPIUN  IS  IMF  ARYAN  SCORE 


PERSlStFNf t 

SuRJll 

MVC 

nhsr*mr 

C’RSfftVFO 

FORE¬ 

CAST 

l 

2 

\ 

4 

s 

IOTAI 

FP»r- 

'  AST 

1 

2 

3 

A 

s 

total 

i 

0 

0 

? 

3 

7 

12 

l 

0 

0 

0 

0 

1 

1 

2 

0 

0 

2 

0 

3 

S 

7 

0 

0 

0 

0 

l 

l 

3 

0 

1 

0 

i 

1  5 

IS 

3 

1 

0 

4 

s 

7 

17 

4 

3 

0 

/* 

2 

16 

18 

A 

0 

1 

1 

1 

n 

16 

5 

l 

1 

iO 

10 

6 1 C 

632 

5 

c 

1 

<5 

10 

627 

647 

total 

} 

2 

1* 

14 

649 

h*? 

TOTAL 

1 

2 

1* 

16 

649 

682 

9ft  Y  AN 

SCORE 

0.034S8 

ft  ®  *  Aft 

SCORE 

C.  10777 

CL TCATOLGG 1CAL 

EXPECTENCY 

OF  PERSISTENCE 

GftOUM I NO 

observed 

OftSfftVEO 

FORE¬ 
CAST  • 

1 

2 

j 

A 

t 

TOTAL 

FORE¬ 

CAST 

l 

2 

j 

A 

5 

TOTAL 

l 

0 

0 

0 

I 

0 

l 

I 

0 

0 

0 

0 

10 

10 

2 

0 

c 

0 

0 

0 

0 

2 

0 

0 

0 

1 

IS 

19 

i 

0 

1 

A 

A 

31 

AO 

3 

I 

2 

5 

B 

67 

83 

A 

1 

1 

T 

M 

299 

315 

A 

0 

0 

7 

3 

95 

105 

5 

0 

0 

1 

0 

323 

326 

5 

0 

0 

2 

A 

*59 

A65 

total 

l 

2 

I A 

16 

6*9 

682 

total 

i 

2 

U 

16 

SA9 

682 

SAY  AN 

SCORE 

0.17352 

SAYAN 

SCORE 

0.09268 

LONI3  CsjAillhCEHCY  PROGNOSIS 
OaSfPVEf) 


FORE¬ 

CAST 

1 

2 

3 

4 

5 

TOTAL 

1 

0 

0 

0 

c 

■j 

I* 

V 

2 

c 

0 

2 

c 

i 

3 

3 

0 

l 

t* 

s 

131 

!4> 

A 

1 

1 

4 

1 1 

51  J 

S3*. 

5 

0 

0 

0 

0 

C 

0 

total 

1 

2 

14 

16 

6*9 

68? 

8RYA.S 

SC  Oft*- 

0.09*66 

MULTIPLE  DISCRIMINANT  ANALYSIS 
OBSERVES 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

total 

! 

C 

0 

2 

2 

6 

10 

2 

0 

0 

0 

0 

l 

i 

3 

0 

1 

6 

S 

79 

91 

A 

1 

l 

5 

7 

119 

13  3 

5 

0 

0 

1 

2 

444 

*A? 

TOTAL 

1 

2 

1A 

16 

649 

682 

bR»»N 

SCORE 

0. 1«?SS 
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VERIF  ICATlON  DF  2  HOUR  CFUIMG  FORECASTS 
MCGUIRE  AF B »  WftlGHTSIOWN,  N.J. 

TH£  VERIFICATION  CRITERION  IS  iHf  BRYAN  SCOPE 


PERSISTENCE 

SUBJECTIVE 

OfiSERVEO 

UaSERvEO 

FORE¬ 

CAST 

' 

2 

3 

4 

6 

total 

CAsr 

i 

2 

i 

4 

5 

total 

1 

8 

3 

i 

0 

i 

1  3 

i 

9 

l 

1 

0 

4 

11 

2 

3 

13 

3 

2 

c 

21 

2 

) 

10 

5 

0 

2 

!0 

3 

0 

5 

22 

6 

> 

38 

3 

2 

ti 

16 

6 

t> 

83 

8 

C 

1 

9 

29 

26 

68 

4 

0 

i 

13 

33 

23 

TO 

5 

3 

l 

4 

?9 

*40 

8  11 

6 

4 

0 

8 

25 

434 

-6? 

’am 

18 

23 

39 

6b 

469 

61  1 

TOTAL 

14 

23 

39 

66 

469 

611 

fiRYAN 

SCORE 

0.88C29 

ftOYAN 

SCORE 

0.60005 

CLIMATOLOGICAL  expectcvcy 

OF  PERSISTENCE 

GKOU0 INC 

OBSERVED 

OHSfRVEO 

fore¬ 

FORE¬ 

cast 

l 

2 

3 

8 

5 

TOIAL 

CAST 

1 

2 

3 

4 

s 

TOTAL 

1 

* 

3 

l 

0 

1 

1  3 

1 

7 

3 

1 

c 

1 

12 

2 

2 

9 

2 

1 

0 

13 

2 

4 

12 

3 

1 

0 

20 

3 

1 

10 

23 

T 

3 

66 

3 

0 

6 

25 

9 

2 

82 

8 

0 

1 

9 

29 

25 

68 

6 

l 

2 

9 

41 

66 

121 

5 

3 

1 

4 

29 

880 

8?. 

5 

? 

0 

l 

15 

396 

816 

TOTAL 

18 

23 

39 

66 

8*9 

611 

total 

14 

23 

39 

66 

869 

611 

*RYAN 

SCORE 

0.82189 

BRYAN 

SCORE 

0.88085 

LUNO 

CONTINGENCY 

PROGNOSIS 

H»Jiri»LE 

DISCRIMINANT 

ANALYSIS 

FORE¬ 

CAST 

l 

2 

OBSEIUEO 

3  4 

5 

TOTAL 

FORE¬ 

CAST 

t 

2 

observed 

3  8 

5 

TOTAL 

1 

c 

0 

0 

0 

0 

0 

l 

10 

3 

l 

i 

4 

19 

2 

12 

IT 

4 

4 

4 

41 

2 

2 

12 

3 

l 

0 

13 

3 

0 

8 

25 

1  1 

3 

43 

3 

1 

6 

25 

5 

2 

39 

4 

0 

1 

8 

22 

20 

51 

4 

0 

1 

R 

45 

46 

100 

*> 

- 

l 

2 

29 

437 

4?1 

5 

1 

1 

2 

14 

417 

415 

ror  At 

14 

23 

39 

66 

4'  * 

611 

total 

14 

23 

39 

66 

4  69 

61  1 

VAN 

SCORf 

0. 

39»9t 

iJRYAM 

SCORE 

0. 

,51514 
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ve» if i c a t i on  of  *  hour  ceiling  forecasts 

MCGUIRE  AER,  RaiCnISlORN,  N.J. 

;h£  VERIFICATION  CRITERION  IS  IMF  hky*S  score 


JEHSlSUNtf 

SURJECTIVE 

O  HS*RV€'» 

OBSERVED 

FORE- 

CAS! 

t 

? 

1 

4 

6 

ior.\^ 

FORE¬ 

CAST 

\ 

2  3 

4 

s 

TOTAL 

1 

0 

4 

2 

0 

3 

9 

l 

o 

3  o 

0 

2 

5 

2 

0 

8 

7 

? 

1 

18 

7 

l 

4  - 

1 

l 

11 

) 

l 

2 

lb 

4 

4 

7  1 

3 

0 

T  14 

9 

5 

35 

A 

0 

5 

6 

16 

29 

56 

4 

0 

?  9 

23 

28 

62 

s 

n 

i 

f 

?  7 

3?4 

40  V 

c 

0 

4  l  l 

16 

?75 

*06 

total 

i 

20 

3* 

49 

4  A  1 

019 

total 

1 

23  3* 

49 

Alt 

519 

BRYAN 

SCORE 

0.30249 

*T»YA»» 

SCO»f 

0.  >1666 

CLIMATOLOGICAL  EXPECTEMCr 

OF  PERSISTENCE 

GROUP  1NG 

OBSERVED 

nBSFRveo 

FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

3 

4 

5 

TOTAL 

l 

0 

l 

0 

0 

i 

2 

1 

0 

A 

2 

0 

1 

7 

2 

0 

A 

2 

0 

0 

6 

2 

0 

« 

A 

1 

J 

16 

} 

1 

9 

2) 

6 

7 

A6 

3 

l 

2 

15 

5 

3 

26 

A 

0 

s 

6 

16 

29 

56 

A 

0 

S 

IA 

31 

98 

1  At 

1 

0 

1 

1 

27 

J7A 

609 

5 

0 

l 

3 

12 

3C6 

S22 

TOTAL 

1 

20 

SB 

A9 

Alt 

519 

TOTAL 

l 

20 

SB 

49 

Alt 

519 

BRYAN 

SCORE 

0.32126 

BRYAN 

SCORE 

0. 52559 

lono  contingency  rrogndsis 


OBSERVED 

FORE¬ 

CAST 

1 

2 

i 

4 

5 

TOTAL 

l 

0 

0 

0 

0 

0 

0 

2 

0 

T 

6 

l 

6 

22 

1 

1 

7 

19 

7 

5 

ST 

A 

0 

S 

6 

3? 

118 

198 

5 

0 

1 

1 

<5 

25A 

262 

TOTAL 

1 

20 

38 

49 

A)  1 

519 

BRYAN 

SCORE 

0.32591 

MULTIPLE  oiscrininrnt  analysis 
OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

4 

5 

total 

1 

0 

3 

2 

0 

7 

12 

2 

0 

2 

1 

0 

0 

3 

) 

l 

H 

22 

11 

4 

A9 

A 

0 

1 

10 

29 

44 

86 

5 

0 

1 

3 

9 

354 

369 

total 

l 

20 

38 

49 

411 

519 

HKVAN  SCORE  0.38280 
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VERIFICATION  OF  6  HOUR  CEILING  FORECASTS 
MCGUIRE  ArQr  RR 1GH 1 5 TOsN ,  N.O. 

IMF  VERIFICATION  CRITERION  IS  THE  BRYAN  SCORE 


PERSISTENCE 

SUhJECI IVE 

OBSERVER 

OBSFRVfD 

FORE¬ 

CAST 

1 

2 

3 

5 

TOTAL 

f  0*5- 
CA^* 

t 

2 

3 

4 

5 

<01  AL 

l 

0 

0 

3 

0 

6 

V 

i 

1 

l 

1 

J 

6 

2 

2 

2 

& 

& 

2 

18 

2 

i 

4 

4 

0 

A 

I  1 

J 

l 

b 

6 

7 

6 

28 

3 

i 

4 

'  2 

<> 

6 

12 

A 

l 

5 

9 

Id 

2  3 

8b 

4 

2 

3 

6 

31 

26 

68 

5 

l 

2 

5 

32 

168 

SOB 

5 

1 

3 

B 

22 

366 

400 

TOIAL 

5 

15 

31 

63 

405 

5 1 R 

TOTAL 

5 

15 

31 

6  i 

ACS 

SIR 

BRIAN 

seem 

0.22799 

BRYAN 

SCORE 

0.  JA6T.T 

CUMATOlOGICU.  EXPECTENCY  OF  ”ERS!STfcNCE 
OBSERVED 


FORE¬ 

CAST 

l 

2 

i 

A 

5 

TOTAL 

1 

C 

0 

1 

0 

1 

2 

2 

2 

l 

I 

2 

C 

6 

3 

1 

7 

15 

n 

13 

47 

A 

I 

5 

0 

18 

23 

56 

5 

1 

2 

5 

12 

368 

408 

TOT  Al 

5 

15 

31 

63 

405 

519 

FORE¬ 

CAST 

1 

2 

GROUPING 

OBSERVED 

1  A 

5 

tOTAL 

1 

0 

0 

2 

C 

l 

3 

2 

l 

l 

2 

2 

l 

r 

3 

0 

5 

9 

5 

9 

28 

A 

A 

9 

15 

39 

135 

202 

5 

0 

0 

3 

17 

2  .9 

279 

total 

5 

15 

31 

63 

405 

519 

BRYAN  SCORE 


0.26358 


ARYAN  SCORE 


0.24674 


UINO  CONI IN&ENCy  PROGNOSIS 
ORSERVEO 


multiple  discriminant  analysis 

OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

FORE¬ 

CAST 

i 

2 

3 

4 

c 

TOIAL 

1 

0 

2 

4 

9 

56 

71 

1 

0 

0 

0 

l 

0 

1 

2 

0 

0 

1 

G 

2 

1 

2 

0 

1 

0 

0 

0 

1 

J 

2 

8 

l  3 

15 

B 

46 

3 

? 

9 

16 

9 

5 

41 

A 

2 

3 

27 

84 

126 

4 

2 

4 

11 

36 

66 

119 

5 

1 

2 

3 

12 

255 

27  1 

5 

l 

l 

4 

17 

334 

357 

TOTAL 

< 

15 

31 

63 

405 

519 

TOTAL 

5 

15 

31 

63 

405 

519 

IIRYAV 

SCORF 

0. 10664 

B4YA^ 

SCI'Rf 

0. 15599 
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VfRIHtAilON  or  2  HOUR  VISIBILITY  fGRFCASTS 
xCuUIRF  AFk,  WRloHlSIUvN.  N.J. 

THE  VERITICMICN  CRITERION  IS  THE  BRYAN  SCORt 


PERSlSffNCC 

Subjec  r Ivr 

OBSERVER 

OBSERVEO 

rasr- 

CASf 

1 

2 

1 

u 

5 

total 

fpRC- 

CAST 

1 

/ 

3 

* 

5 

TOTAL 

1 

1 1 

5 

0 

0 

0 

16 

l 

6 

5 

3 

0 

0 

14 

i 

2 

6 
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l 

C 

15 

? 

3 

? 

7 

l 

? 

15 

i 

I 

4 

37 

10 

6 

58 

3 

2 

7 

41 

14 

9 

TJ 

* 

0 

0 

22 

21 

11 

54 

4 

? 
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?o 

?5 

31 

78 

5 

0 

l 

15 

22 

4*1 

460 

5 

1 

2 

i 

14 

406 

532 

TOME 

l* 

16 

80 

54 

448 

61? 

total 

14 

16 

80 

54 

443 

61  2 

BRYAN 

SCORE 

0.5*807 

8RYAN 

SCORt 

0.51300 

CL  INATQlGG ICAL  EXPECTANCY 

Of  PERSISTENCE 

CROUP  INC 

OBSERVED 

08SERVEO 

FORE¬ 

CAST 

l 

2 

3 

4 

5 

TOTAL 

>  RE¬ 
CAST 

1 

2 

3 

6 

5 

TOTAL 

1 

11 

5 

0 

0 

C 

16 

1 

11 

6 

0 

0 

0 

17 

2 

0 

4 

2 

1 

0 

7 

2 

1 

1 

1 

0 

0 

3 

J 

3 

6 

41 

10 

6 

66 

3 

1 

7 

2R 

R 

8 

54 

A 

0 

0 

22 

21 

11 

54 

4 

1 

2 

44 

33 

40 

120 

5 

V 

i 

15 

22 

431 

46R 

5 

0 

0 

6 

12 

400 

418 

total 

14 

16 

BO 

54 

448 

612 

TOTAL 

14 

16 

80 

54 

448 

612 

BRYAN 

SCORE 

0.S42 ?0 

ARYAN 

SCORE 

0.51170 

LUNO 

CONTINGENCY 

PROGNOSIS 

MULTIPLE 

DISCRIMINANT 

ANALYSIS 

OBSCRVEO 

OBSERVED 

FORE¬ 

FORE¬ 

CAST 

l 

2 

3 

4 

5 

total 

CAST 

l 

2 

3 

4 

5 

total 

1 

C 

0 

0 

r 

0 

c 

l 

11 

•7 

7 

0 

0 

27 

2 

1 1 

o 

* 

r 

0 

2 

24 

2 

1 

1 

l 

0 

0 

3 

3 

3 

6 

41 

15 

18 

E  1 

3 

2 

5 

43 

14 

8 

72 

4 

0 

0 

30 

2  8 

118 

176 

4 

0 

1 

26 

35 

79 

141 

5 

f 

l 

7 

1  1 

MO 

32R 

5 

0 

0 

3 

5 

361 

36-7 

TOTAL 

14 

16 

80 

54 

448 

61  2 

TOTAL 

14 

16 

80 

54 

440 

612 

6HYAN 

SCORE 

0. 

46042 

ARYAN 

SCORf 

0.SH842 
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VERIFICATION  OF  5  HOUR  VISIBILITY  FORECASTS 
MCGUIRE  AFb,  WRIGMISTOWN,  N.J. 

THE  VERIFICATION  CRITERION  IS  IHE  ARYAN  SCORE 


PERSISTENCE 

SUBJECTIVE 

FORE¬ 

CAST 

1 

2 

n&$t«VFO 

3  * 

5 

total 

FORE¬ 

CAST 

1 

OBSERVED 

2  3  A 

5 

TOTAL 

i 

l 

1 

7 

2 

1 

12 

l 

l 

1  1 

l 

l 

5 

2 

1 

3 

<i 

3 

7 

1  3 

? 

0 

0  A 

l 

3 

8 

3 

0 

0 

1*7 

15 

15 

A  7 

3 

2 

7  18 

8 

9 

38 

4 

l 

0 

13 

It 

23 

AS 

4 

l 

t  20 

18 

3A 

75 

5 

0 

7 

9 

77 

3S5 

.395 

5 

0 

3  9 

?9 

358 

389 

tqi  al 

3 

7 

5  2 

S  7 

395 

515 

TOTAL 

7 

7  57 

S  7 

395 

515 

H*YAN 

3CGRF 

0.28270 

a> 

» 

-t 

► 

2 

SCORE 

0.29906 

CLIMATOLOGICAL  fcXPECTENCY  OF  PERSISTENCE  GROUPING 


FORE¬ 

CAST 

1 

2 

OBSERVED 

3  5 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

OBSERVED 

3  5 

5 

TOTAL 

1 

C 

0 

7 

0 

1 

3 

1 

t 

2 

3 

2 

5 

12 

2 

0 

0 

0 

0 

0 

0 

7 

1 

C 

0 

0 

2 

3 

3 

2 

A 

78 

19 

16 

69 

3 

l 

2 

19 

15 

20 

56 

A 

I 

0 

13 

l  1 

23 

58 

5 

0 

0 

23 

22 

77 

122 

5 

r 

3 

9 

77 

355 

395 

5 

0 

3 

7 

19 

292 

321 

total 

3 

; 

57 

57 

395 

515 

TOTAL 

3 

7 

52 

57 

395 

515 

6KY  AN 

SCORE 

0. 32339 

BRYAN 

SCORF 

0.28975 

CUN')  CONTINGENCY 

PROGNOSIS 

*Ul  T  Jl’lE 

DISCRIMINANT 

ANALYSIS 

OBSERVED 

observed 

FORE¬ 

FORE¬ 

CAST 

1  2 

3 

4 

* 

T'MftL 

CAST 

1 

? 

3 

'* 

5 

total 

i 

0  0 

n 

* 

0 

1 

2 

i 

* 

? 

1 

11 

2 

1  1 

6 

1 

1  \ 

; 

0 

0 

0 

c 

0 

0 

7 

1  3 

77 

20 

27 

7  3 

7 

l 

3 

r  9 

2* 

20 

78 

M 

1  1 

71 

M 

17? 

4 

0 

2 

IS 

?  6 

93 

1  36 

* 

0  7 

! 

7 

>96 

J08 

4 

r 

1 

3 

H 

281 

789 

TOTAL 

3  7 

S? 

S7 

)9S 

*14 

TOTAL 

7 

r 

S> 

*7 

395 

515 

RKYAN 

SCORE 

0. 

7771  S 

ARY  X\ 

0.51 

'■>-  i 
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vF  a  If  It  A  I  |(>r,  (If  6  iir>.  i<  /isirillltY  FORFCAMS 
MCC.IJlKI  AfB,  »kI*,mTSIOAN,  N.J. 

IHt  Vf  «  If  1CA  f  I  ffi  C  V  (  I F  P  I *'N  !S  IHf  BRYAN  SCORE 


PFRSISfFNCt 


0»SCRVF0 


FO*E- 
L  Ai  r 

l 

2 

3 

A 

s 

total 

i 

C 

1 

3 

3 

s 

12 

2 

l 

1 

A 

3 

A 

1  l 

3 

l 

1 

12 

12 

21 

A  7 

A 

2 

0 

7 

10 

23 

AR 

5 

I 

1 

11 

19 

165 

397 

TOTAL 

5 

6 

37 

$3 

618 

51  7 

SUBJECTIVE 
OBSERVE 0 


FORE¬ 

CAST 

1 

2 

3 

A 

*> 

total 

1 

0 

1 

? 

1 

i 

s 

2 

1 

i 

A 

c 

\ 

9 

3 

2 

1 

A 

A 

9 

22 

A 

0 

l 

1  3 

17 

3<> 

67 

5 

2 

0 

12 

31 

369 

A  1  A 

total 

5 

A 

37 

V  3 

A  10 

51  7 

9RY  AN  SCORE 


0 .2622  I 


BRYAN  SCORE 


0. 19780 


« 


CUNAIOLOCICAL 

BORE- 

EXPECT  CNCY 

OBSERVE^ 

OF  PERSISTENCE 

CAST 

1 

2 

i 

6 

IOIAL 

l 

0 

1 

i 

0 

l 

3 

2 

0 

0 

0 

0 

0 

0 

3 

2 

2 

17 

IS 

25 

61 

6 

3 

0 

12 

29 

168 

192 

5 

0 

1 

1 

9 

266 

261 

TOTAL 

5 

6 

37 

5} 

610 

517 

CROUP  INC 
OKSEPVED 


FORE¬ 

CAST 

l 

2 

3 

>  *.  U 

A 

5 

TOTAL 

l 

0 

l 

0 

2 

l 

6 

2 

0 

0 

t 

1 

l 

3 

3 

1 

2 

16 

16 

63 

76 

6 

3 

0 

IT 

21 

T 1 

112 

5 

1 

1 

5 

13 

302 

322 

TOTAL 

5 

6 

37 

53 

618 

517 

BRYAN  SCORE 


0.26196 


BRYAN  SCORE 


0.  2  3407 


LUND  CONTINGENCY  PROGNOSIS 


OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

6 

5 

total 

1 

0 

0 

0 

0 

0 

0 

2 

0 

0 

2 

1 

c 

3 

3 

2 

A 

23 

27 

63 

119 

6 

2 
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8 

21 

109 

16C 

5 

1 

0 

A 

6 

246 

255 

TOIAL 

5 

A 

37 

53 

41ft 

51  7 

WilllPlf  0 1  SCR  IN  INANT  ANALYSIS 
CRSERVEO 


FORE¬ 

CAST 

1 

2 

3 

4 

5 

total 

l 

0 

l 

l 

0 

0 

2 

2 

0 

0 

0 

0 

0 

0 

3 

3 

2 

22 

31 

46 

106 

4 

l 

1 

14 

19 

1  1* 

169 

5 

1 

0 

C 

3 

25ft 

262 

TOTAL 

5 

4 

37 

5  3 

416 

51  r 

BRYAN  SCORE 


0.25667 


BRYAN  SCORf 


0.2 A  IBS 
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VERIFICATION  OF  3  HCuR  CEILING  FCRFCASTs 
AT LAN  I IC  CITY,  N.J.  AIRPORT 
THE  VERIFICATION  CRITERION  IS  THE  PERCENTAGE  OF  HITS 


PERSISTENCE 

OBSERVE^ 


FORE¬ 

CAST 

l 

2 

3 

4 

S 
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l 

2 

6 

3 

0 

3 

1A 

2 

0 

16 

9 

2 

A 

xl 

3 

i 

3 

11 

B 

3 

26 

A 

i 

2 

S 

12 

1 1 

31 

5 

i 

5 

A 

16 

S53 

579 

TOTAL 

5 

32 

32 

3ft 

57A 

681 

NUMBER 

OF  HITS 

SNA 

PERCENTAGE 

0.8722 

SUA  lEClIVt 
OHSEKVf 0 


FORE¬ 

CAST 
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2 

3 

4 

5 

total 

1 

0 

2 

0 
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0 

2 

2 

3 

16 

7 

2 

6 

3A 

3 

c 

11 

13 

5 

9 

38 
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0 

1 

6 

17 

19 

A3 

5 

? 

2 

6 

14 

540 

56A 

TOUl 

s 

32 

32 

3B 

574 

681 

number 

OF  HITS 

586 

PERCENTAGE 

0.8605 

CLIPATOLOGICAL  EXPECTENCV 

OBSERV :0 

FORE¬ 
CAST  1  2  3  A 

OF  PERSISTENCE 

5  TOTAL 

FORE- 

CAS7 

1 

GROUPING 

06SERVED 

2  3  A 

5 

707AL 

1 

2 

3  0 

0 

1 

6 

1 

1 

6  2 

0 

1 

10 

2 

0 

12  6 

0 

2 

20 

2 

l 

6  6 

l 

A 

18 

3 

1 

7  1A 

10 

5 

37 

3 

0 

10  13 

6 

9 

38 

A 

0 

1  2 

5 

7 

15 

A 

1 

5  5 

10 

5 

26 

5 

2 

9  10 

23 

559 

603 

5 

2 

5  6 

21 

555 

589 

total 

5 

32  32 

38 

57A 

681 

TOTAL 

5 

32  32 

38 

5  74 

681 

N1IP0ER 

or  hits 

592 

°ERCENI AGE 

0.8693 

NUH9ER 

OF  HITS 

585 

PERCENTAGE 

0.8590 

LUNO 

CONTINGENCY 

PROGNOSIS 

MULTIPLE 

OISCRIHINANT 

ANALYSIS 

OBSERver 

ORSERVEO 

FORE¬ 

CAST 
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2 

3 

4 

s 

total 

fore¬ 

cast 
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2 

3 

4 

5 

total 
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2 

22 

12 

2 

1 

45 

1 

l 

A 

3 

0 

2 

10 

2 

0 

0 

0 
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0 

0 

2 

0 

I  3 

6 

l 

1 

21 

1 

c 

2 

b 

5 

2 

l  7 

3 

t 

5 

li 

6 

4 

27 

A 

2 

3 

9 

2? 

86 

121 

4 

l 

? 

5 

9 

6 

23 

5 

1 

5 

3 

9 

A8C 

49B 

5 

2 

8 

7 

22 

561 

600 

total 

5 

32 

32 

3tf 

S7A 

681 

TOTAl 

5 

32 

32 

3b 

5  74 

681 

MIKi-EA 

l'  M|f 

> 

SI? 

PMC 

ENUGF 

0.  7MB 

Nil*,'  f  9 

h  1 1  s 

S9S 

PERCENTAGE 

o .  mu 
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verification  nr  s  hour  ceiling  forecasts 

ATLANTIC  CITY.  N.J.  AIRPORT 
THE  VERIFICATION  CPHFRION  IS  THE  PERCENTAGE  OF  HITS 


FORE¬ 

CAST 

1 

PERSISTENCE 

OBSERVED 

2  3A 

5 

IOTAI 

FORE¬ 

CAST 

1 

2 

SUBJECTIVE 

GBSERVEO 

3  A 

S 

TOTAL 

I 

0 

1 

2 

2 

9 

IA 

1 

0 

1 

0 

0 

0 

l 

2 

I 

i. 

6 

s 

6 

30 

? 

* 

11 

a 

A 

3 

2Y 

J 

1 

3 

* 

10 

5 

2A 
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l 

8 

a 

13 

10 

AO 

A 

l 

A 

6 

11 

9 

31 

A 

0 

0 

6 

IS 

IB 

A2 
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2 

0 

5 

7S 

520 

SS2 

S 

1 

0 

2 

18 

518 

539 

TOTAL 

S 

20 

24 

S3 

549 

651 

TOTAL 

5 

20 

24 

S3 

SAY 

651 

NUMBER  OF  HITS  SAB  PERCENTAGE  0.8A1J  NUMBER  OF  HITS  SSS  PERCENTAGE  0.8525 


CLIMATOLOGICAL  EXPECTENCY  OF  PERSISTENCE  GROUPING 


FORE¬ 

CAST 

l 

2 

OBSERVED 

3  A 

5 

TOTAL 

FORE¬ 

CAST 

I 

2 

OBSERVED 

3  A 

S 

TOTAL 

1 

0 

» 

l 

0 

A 

6 

1 

0 

l 

2 

2 

• 

11 

2 

1 

9 

A 

? 

1 

IY 

2 

0 

Y 

7 

5 

3 

2A 

3 

1 

a 

7 

11 

• 

IS 

1 

l 

S 

2 

S 

5 

U 
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0 

0 

0 

0 

0 

0 

A 

0 

2 

2 

5 

l 

10 

5 

3 

4 

12 

3* 

51A 

5Y1 

S 

A 

3 

11 

3A 

512 

SBA 

TOTAL 

5 

20 

2A 

51 

5AY 

651 

TOTAL 

s 

20 

2A 

S3 

SAY 

AS1 

NUMBER  OF  NITS  SSO  PERCENTAGE  O.BAAY  NUMBER  OF  HITS  SAB  PERCENTAGE  O.BAIB 


LUNO  CONTINGENCY  PROGNOSIS 
OBSERVED 


FORE- 


CAST 

1 

2 

1 

A 

5 

TOTAL 

1 

1 

11 

B 

T 

IS 

AA 

2 

2 

7 

1A 

27 

TY 

12Y 

1 

0 

0 

0 

0 

0 

0 

A 

0 

0 

0 

0 

0 

0 

S 

2 

0 

2 

1Y 

ASS 

A78 

TOTAL 

5 

20 

2A 

53 

SAY 

651 

NUMBER  OF  HITS  A6J  PERCENTAGE  O.T1U 


multiple  discriminant  analysis 

OBSERVEO 

FORE¬ 


CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

0 

l 

2 

2 

1 

13 

2 

0 

B 

l 

2 

t 

12 

3 

1 

T 

T 
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l 

21 

A 

1 

2 

2 

6 

l 

12 

5 

3 

2 

12 

SB 

S3B 

SY1 

TOTAL 

s 

20 

2A 

S3 

Say 

651 

NUMBER  OF  NITS  SAY  PFRCFNTAGf  O.RSBT 
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VERU  ICAI  ION  OF  7  HCuR  C€  IL  t  NO  FORECASTS 

Atlantic  city,  n.j.  airpori 

The  VERIFICATION  CRITERION  IS  vHt  PERCENT  AGF  OF  HITS 


FORE¬ 

CAST 

i 

PERSISTENCE 

08SERVE0 

2  3  A 

S 

total 

FORE¬ 

CAST 

1 

SUBJECTIVE 

OBSERVED 

2  3  5 

5 

TOTAL 

1 

0 

1 

2 

2 

10 

15 

1 

0 

l 

0 

i 

8 

3 

2 

1 

11 

7 

3 

11 

33 

? 

3 

10 

12 

2 

6 

33 

3 

0 

4 

S 

a 

8 

25 

3 

0 

6 

9 

1C 

10 

37 

4 

2 

? 

9 

TO 

11 

35 

4 

c 

0 

11 

1 1 

2Z 

50 

5 

5 

3 

15 

28 

518 

589 

s 

5 

2 

6 

21 

519 

553 

T07AL 

8 

?1 

38 

51 

558 

bib 

rOTAl 

8 

2 1 

38 

51 

558 

bib 

NUMBER  of  hITS  SAA  PERCENTAGE  e.80A7  NUMBER  OF  nITS  55S  PERCENTAGE  0.8210 


CLIMATOLOGICAL 

expect  enc v 

OF  PERSISTENCE 

grouping 

OBSERVED 

OBSERVED 

FORE¬ 

FORE¬ 

CAST 

l 

2 

3 

4 

5 

IO»Al 

CAST 

1 

2 

3 

A 

5 

TOTAL 

I 

0 

I 

? 

0 

4 

7 

1 

0 

l 

0 

1 

1 

3 

2 

1 

« 

2 

0 

3 

1C 

2 

t 

7 

5 

5 

6 

2A 

3 

c 

V 

V 

c 

C 

0 

3 

0 

6 

8 

*. 

2 

20 

5 

c 

0 

0 

i 

e 

c 

* 

0 

2 

2 

A 

A 

12 

5 

7 

18 

14 

51 

551 

851 

5 

7 

5 

23 

37 

5A5 

617 

Mil  al. 

21 

5| 

55* 

6  74 

total 

8 

21 

3*5 

SI 

558 

67  6 

NUM»I» 

)f  HU 

555 

Ml  *|  INI  ACT 

<  .4/K 

number 

OF  Kirs 

564 

PERCENTAGE 

0.83A3 

Ff  «f- 
C  AS  1 

tUNU 

1 

Cl.NTINGTNf*  HR.i.jNI'IS 

OnsEnyi  r 

2  1*5 

!'»Ui 

- 

CAST 

*ULT  I  (»t£ 

1 

DISCRIMINANT 

OBSERVED 

2  3  a 

ANALYSIS 

5 

TOTAL 

l 

C 

1 

2 

2 

i : 

15 

1 

0 

0 

0 

0 

0 

0 

l 

14 

11 

10 

72 

ICA 

2 

0 

8 

3 

2 

1 

11 

3 

P 

1 

3 

7 

l 

7 

3 

0 

6 

5 

5 

0 

16 

4 

1 

4 

1  3 

15 

29 

62 

4 

c 

3 

4 

l 

3 

5 

6 

1 

9 

72 

446 

484 

5 

8 

10 

27 

4C 

556 

64  1 

TOT  At 

rt 

21 

38 

51 

558 

t  to 

7Pf  Ai 

5 

21 

>e 

St 

558 

o76 

NuPFER  Of  HUS  *7B  PERCENT  AGE  P.TCTl  -'f  -.|lv  s  J1  PHirfMAV 
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Y«MPICaTIOh  0#  9  MOUA  VlSUlLITY  FOMCASTj 
ATLANTIC  City.  N.2.  AIRPORT 

tm  yi*iPiCAtiON  criterion  is  tmc  piacintagt  r.t  Hits 


Militrhci 

CISIAVIO 

POM* 


CAST 

t 

1 

1 

t 

f 

tom 

l 

7 

l 

1 

S 

19 

74 

I 

0 

1 

t 

i 

9 

It 

1 

1 

1 

t 

1 

t 

17 

4 

t 

1 

0 

2 

1 

1) 

t 

s 

t 

10 

n 

574 

tit 

TOTAL 

n 

17 

71 

» 

412 

444 

NUPBIA 

OP  hits 

too 

MR 

limit! 

0.ISI4 

suijtcm/ 

OBSERVED 


PORI* 

CAST 

l 

7 

J 

4 

» 

TOTAL 

1 

1 

0 

1 

4 

0 

t 

7 

5 

t 

4 

0 

7 

22 

1 

4 

1 

t 

7 

It 

41 

4 

2 

4 

1 

7 

It 

14 

5 

1 

4 

t 

17 

it* 

594 

TOTAL 

11 

17 

22 

SS 

412 

449 

NUNBIA 

OF  KITS 

540 

PERCENTAGE 

0.(441 

ciiratologicai  irmctencv  op  Pi*iim*ce 

OlSf RvtO 
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VCrtUICAflGN  OF  2  HOUR  CEILING  FORECASTS 
►ESTOVER  4FR,  CHICOPEE,  MASS. 

THE  VERIFICATION  CRITERION  IS  Mr  PERCENTAGE  OF  IMIS 
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VERIFICATION  OF  3  MOOR  CEILING  FORECASTS 
kESTOVFR  AFR,  CHICUPEE.  MASS. 
VERIFICATION  CRITERION  IS  THL  PERCENTAGE  OF 
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VERIFICATION  OF  4  HGtw  CEILING  FORECASTS 
RESTOVEK  .  CMICOPEF,  NASS. 
ihe  vcaificaiion  crmerion  is  ihf  percent  age  of  hits 
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f  AST 

1 

OHSfHVtO 

•:  3  4 

6 

total 

1 

C 

0 

0 

0 

C 

0 

1 

0 

5  1 

0 

y 

3 

2 

•'» 

0 

0 

0 

r 

• 

■> 

l  a 

3 

7 

17 

J 

2 

) 

12 

7 

4 

?b 

< 

c 

i  12 

8 

1 

26 

A 

J 

1<T 

2  * 

14 

62 

4 

2 

S  18 

32 

18 

75 

s 

>■' 

12 

IS 

74 

475 

479 

•a 

! 

>  IA 

61 

463 

548 

TOTAL 

18 

AO 

104 

49) 

669 

TOTAL 

5 

IS  AO 

104 

49) 

669 

NUPBER  OF 

HUS 

SIO 

PERCENTAGE 

0.  7623 

NUMRER  or 

HITS 

ioe 

■•iRCENTAGE 

0.7593 

LUND 

CONTINGENCY  PROGNOSIS 

multiple 

DISCRIMINANT 

ANALYSIS 

OBSFHvrn 

OcSERVtO 

FORE¬ 

CAST 

1 

2 

3 

«• 

5 

total 

FORE¬ 

CAST 

1 

2 

3 

4 

5 

total 

t 

2 

1 

t 

3 

4 

14 

1 

c 

l 

2 

1 

C 

4 

2 

C 

0 

0 

C 

0 

r 

2 

2 

t 

2 

3 

l 

9 

} 

} 

9 

3) 

31 

16 

92 

3 

2 

3 

20 

n 

2 

35 

4 

r 

4 

8 

34 

72 

119 

c 

0 

7 

14 

3  3 

8 

62 

4 

4 

4 

4 

35 

401 

4  4 

S 

l 

6 

1 1 

59 

482 

559 

TOTAL 

6 

16 

49 

l("4 

49) 

669 

TOTAL 

4 

18 

<•9 

104 

49) 

669 

NUHBCII  If  Mils  All  l>l«*CFNIACt  O.ICAO  NUMHf  A  <if  M|fS  •,  HKCfNIACf  0.-*OI2 
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VERIFICATION  Of  2  HOOK  VlSIBILt  TV  FORECASTS 
wESTOVER  AEB,  CHICOPEE,  HASS. 

THE  VERIFICATION  CRITERION  IS  I  HE  PERCFNIAGL  OF  HITS 


PERSISfNCE 

08SERVE0 


FORE¬ 

CAST 

l 

2 

3 

4 

5 

TOTAL 

l 

12 

2 

2 

2 

0 

M 

2 

7 

5 

7 

1 

0 

15 

J 

8 

4 

20 

5 

4 

41 

4 

1 

l 

14 

IS 

l  4 

45 

5 

l 

2 

11 

77 

52? 

563 

total 

24 

14 

54 

50 

540 

6  82 

NUMBER 

OF  HITS 

574 

PERCENTAGE 

0  •  8  4 1  r> 

subjec  1 1 v* 

C  HSERVti, 


FORE¬ 

CAST 

l 

2 

3 

4 

5 

total 

l 

4 

2 

\ 

c 

0 

7 

2 

10 

3 

9 

0 

0 

22 

3 

1' 

9 

32 

1? 

e 

71 

4 

0 

0 

7 

?4 

26 

57 

5 

0 

0 

5 

14 

506 

525 

tcial 

24 

14 

5h 

50 

540 

6H2 

NUMBER 

OF  HITS 

569 

PERCENTAGE 

0.8  345 

CI.IHArouocICAL  EXPECTENCY  of  persistence 


FORE¬ 

CAST 

1 

2 

OBSFR  Vfc0 

3  4 

5 

total 

1 

15 

4 

3 

2 

0 

24 

2 

•» 

1 

0 

0 

0 

1 

3 

4 

fl 

21 

0 

1 

34 

4 

c 

0 

7 

1 

2 

11 

5 

3 

1 

28 

41 

537 

610 

TOTAL 

?  4 

14 

54 

5C 

540 

682 

NUPBE® 

OF  HITS 

581 

PERCENTAGE 

0.851V 

FORE¬ 

CAST 

LHMI 

1 

CONTINGENCY  PROGNOSIS 

OBSERVED 

2  3  4  5 

TOTAl 

t 

15 

4 

3 

? 

0 

24 

/ 

V 

10 

50 

46 

Ul 

256 

1 

0 

0 

r 

4 

0 

- 

rs 

- 

r 

o 

5 

c 

l 

2 

399 

40? 

fl  )  AL 

?  4 

14 

»4 

>  » 

540 

68? 

NUR’f  R 

'*»  »*  1 1 

>  4  ?  4 

* \ f  aGI 

0.6?1 / 

FORE¬ 

CAST 

1 

2 

GROUPING 

OBSFRVED 

3  4 

5 

total 

l 

16 

4 

4 

2 

0 

2b 

7 

1 

2 

2 

0 

0 

5 

3 

5 

6 

27 

13 

4 

55 

4 

1 

0 

11 

2 

4 

18 

5 

1 

2 

10 

33 

532 

5  78 

TOTAL 

74 

14 

54 

50 

540 

682 

NUH8ER 

OF  HITS 

579 

percfntage 

0.8490 

HllltlPtE  OISCRIHINANT  ANALYSIS 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

4 

5 

TOTAL 

. 

IM 

4 

7 

3 

0 

32 

7 

2 

4 

3 

0 

0 

9 

3 

4 

4 

»0 

4 

2 

44 

4 

0 

0 

7 

20 

6 

33 

rf 

*’ 

7 

2  3 

5  3? 

564 

l“!  Al 

2  4 

14 

44 

50 

540 

m; 

V  V»M  R 

t  *  I  l 

4 

»  *  «.  t 

t  ,»  .*«.• 
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VLR1F  ICAIIUN  Ilf  3  HOOK  VlSIttllllV  F'lKtCASIS 
hlSimiT  AF  H ,  CMIC-IPU  ,  MASS. 

Klf  vfB|!  .lAllr‘<  CKIIflHlN  IS  Hlf  PFRCfNlAC*  nr  Mils 


FORE¬ 

CAST 

1 

OrtSMVI  O 

2  *  <* 

S 

111141 

l 

U 

4 

2 

2 

*$ 

24 

2 

s 

4 

3 

: 

C 

12 

3 

4 

5 

»* 

3 

3 

4  r» 

<» 

r 

1 

n 

?4 

l  3 

4 ; 

S 

<* 

l 

6 

IN 

S2S 

3S| 

IOTAL 

2S 

14 

SI 

41 

44  l 

671 

SUPPER  IF  Mils  599  OMCCNlAGF  C.R«?? 


Cl|l*AI.ILil«.ICAL  EuPFCIfifY  uf  PCRSISIFNCt 


FORE¬ 

CAST 

1 

2 

nHSFKvff' 

3  4 

s 

Huai 

l 

s 

1 

1 

1 

0 

M 

2 

9 

4 

s 

l 

c 

11 

3 

9 

6 

1 1 

4 

i 

44 

4 

0 

0 

•> 

f 

9 

21 

s 

? 

3 

?1 

34 

52  7 

S87 

total 

?s 

14 

Si 

4,1 

59  1 

6  7) 

hUPliER  Of  MIS  SO?  t>t«CF*UGf  O.R27' 


LUSO  CONIINC-FNCy  PROGNOSIS 
OHSfRVtn 


FORE¬ 

CAST 

l 

2 

3 

4 

S 

total 

l 

12 

2 

l 

2 

0 

1  t 

2 

3 

S 

6 

1 

0 

\  s 

3 

7 

2 

1 

0 

2 

20 

4 

1 

5 

2  3 

1  7 

42 

8S 

) 

> 

0 

12 

?H 

417 

SM 

TOTAL 

2S 

14 

SI 

4M 

S4I 

471 

NUMBER 

ir  ^  i  r  s 

S40 

n»  »ir  CNt  ac,E 

0.  7  iS  3 

GROUP  IIS 
OBSERVED 


FORf- 

CAST 

1 

2 

3 

4 

5 

total 

1 

l  3 

2 

S 

2 

0 

22 

2 

2 

4 

4 

3 

0 

1  9 

3 

S 

3 

14 

U 

s 

>9 

4 

1 

0 

4 

l 

1 

7 

') 

V 

4 

23 

31 

SJS 

S97 

TOTAL 

24 

14 

SI 

48 

591 

679 

NUMBER 

OF  HITS 

469 

Ptk 

'MAGE 

0.8390 

«*liriPlF  01  SCR  I N INANT  ANALYSIS 
08SC“ VFO 


FORE¬ 

CAST 

l 

2 

X 

4 

5 

total 

1 

rt 

3 

2 

2 

0 

15 

2 

2 

0 

2 

0 

0 

* 

3 

10 

7 

11 

2 

2 

32 

4 

0 

0 

o 

3 

9 

15 

4 

s 

4 

2* 

41 

S  35 

613 

total 

2S 

14 

St 

4  H 

5*1 

679 

NUMBER 

Of  M|TS 

SS  7 

Pi  RCCNf 

<■.*203 
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vkR if i cation  (if  *  hour  yIsipility  forfcasis 
HESTOVEH  AFH,  CHICGPEF.  HASS  • 
tHE  VERIFICAIION  CRITERION  IS  INI  PERCENTAGE  Of  m|!S 


PERSISTENCE 


OMSERVF.O 


FORE¬ 

CAST 

l 

2 

J 

* 

5 

total 

1 

*J 

2 

10 

2 

A 

21 

2 

1 

2 

5 

0 

* 

12 

1 

2 

6 

?? 

7 

9 

*6 

4 

2 

2 

12 

12 

18 

*6 

*> 

2 

1 

12 

22 

508 

5*5 

TO  T  At 

12 

IS 

61 

*1 

5*1 

677 

HUrhfK 

■If  NITS 

5*9 

PCRCEN  f AGE 

0-8170 

SURJEC1IVF 

OHSFRVFD 


FORE¬ 

CAST 

. 

?  3  4 

5 

total 

l 

3 

1 

1 

0 

0 

5 

? 

l 

1 

7 

1 

4 

9 

3 

4 

7 

21 

7 

11 

52 

4 

3 

1 

21 

15 

70 

S 

l 

1 

12 

20 

SO  2 

516 

total 

l? 

1 1 

61 

*1 

54  1 

672 

nijnhe* 

OF  HITS 

5** 

PERCENTAGE 

0-8095 

Clihaiuuigical  ruPFurijr r  of  pfrsisifnce 

ORSEHVEP 


FORE¬ 

CAST 

1 

2 

J 

* 

5 

IOTAL 

1 

0 

0 

0 

G 

0 

0 

2 

c 

a 

3 

0 

0 

C 

« 

0 

0 

0 

C 

c 

* 

c 

a 

0 

0 

C 

0 

5 

17 

n 

61 

*3 

5*1 

672 

total 

17 

ii 

61 

*3 

5*1 

6  7? 

Ml»«f R 

IF  HITS 

5*3 

PfRCENIACE 

O.HORO 

grouping 

OASER VEO 

FORf- 


CAST 

1 

2 

1 

4 

5 

total 

1 

5 

* 

12 

1 

6 

28 

? 

1 

0 

8 

l 

1 

u 

1 

7 

2 

17 

4 

5 

25 

* 

0 

1 

9 

t 

* 

22 

5 

* 

* 

70 

31 

527 

586 

total 

12 

1  1 

El 

4  } 

5*1 

*72 

nuhhe*  of  hits  550  percentage  o.ois 


ruRC- 

CASI 

LtlSO 

1 

CO.iT  IMi.CNCY  PROGNOSIS 

OHSFRVLO 

?  1  *  S 

"1lAL 

i 

5 

?  10 

7 

4 

?  1 

✓ 

I 

?  s 

C 

4 

1? 

f 

6  7? 

/ 

<1 

4  6 

4 

1 

1  71 

17 

1  is 

1*14 

•> 

1 

0  1 

7 

1*1/ 

MM  Al 

1  7 

1  1  61 

4  1 

S4  3 

6/7 

MIRK  U 

If  1*1  IS  4S/ 

t*»  Mf 

»  *1  1  Af,f 

0, 6  /,  6 

HULtIPLE  01  SCR  1H INANI  ANALYSIS 


OHSEPVFO 


- 

C  ST 

l 

7 

wnicr ■ 

3 

u 

4 

5 

total 

1 

4 

2 

6 

7 

? 

16 

7 

c 

1 

0 

0 

C 

1 

) 

1 

4 

16 

3 

9 

15 

4 

0 

0 

C 

0 

0 

0 

s 

6 

19 

»H 

Si? 

6?0 

total 

1/ 

1  1 

61 

4  3 

54  J 

6  7/ 

»»|  HITS 

*  l 

*  ■  ■<* 

f  \  1  At. I 

C -().•} 


A. 


VERIFICATION  OF  6  HOU»  VISIBILITY  FORECASTS 
HESTOVf-R  AFB*  CHICOPEE.  HASS. 

THE  VERIFICATION  CRITERION  IS  THE  PERCENt AGE  OF  HIIS 


PERSISTENCE 

OBSERVEO 

FORE¬ 

CAST 

1 

2 

J 

4 

S 

TOTAL 

l 

2 

2 

2 

1 

14 

23 

2 

l 

0 

i 

2 

6 

12 

3 

3 

3 

1* 

9 

II 

42 

A 

2 

A 

7 

12 

17 

42 

S 

1 

2 

14 

II 

472 

-20 

TOTAL 

9 

11 

40 

5  7 

522 

639 

NUMBER  OF  HITS  500  PERCENTAGE  0.7825 


SUBJECTIVE 

OBSERVEO 


fore¬ 

cast 

l 

2 

I 

4 

5 

TOTAL 

V 

V 

l 

l 

0 

0 

3 

2 

0 

1 

7 

2 

4 

14 

3 

3 

3 

11 

10 

4 

31 

4 

4 

5 

7 

13 

23 

52 

5 

l 

l 

14 

32 

491 

539 

TOTAL 

9 

11 

40 

57 

522 

639 

NUMBER 

Of  HITS 

S  l  7 

PERCENTAGE 

0.8091 

CLIMATOLOGICAL  FXPECTENCY  OF  PERSISTENCE 
OBSERVEO 


FORE¬ 

CAST 

l 

2 

3 

4 

5 

TOTAL 

l 

2 

2 

2 

2 

2 

10 

2 

0 

0 

0 

G 

0 

0 

3 

2 

1 

6 

4 

6 

19 

4 

0 

0 

0 

0 

0 

0 

5 

5 

a 

32 

51 

514 

610 

TOTAL 

9 

n 

40 

57 

522 

6  39 

NUPBER 

OF  HITS 

522 

PERCENTAGE 

0.816* 

GROUPING 

08SERVE0 

FORE¬ 

CAST 

1 

2  3 

4 

5 

TOTAL 

1 

1  5 

1 

2 

10 

2 

l 

0  0 

0 

3 

4 

I 

1 

3  7 

7 

13 

31 

4 

2 

2  J 

4 

6 

17 

5 

4 

5  25 

4* 

498 

577 

TOTAL 

9 

11  40 

57 

522 

639 

NUMBER 

OF  HITS 

510 

PERCENTAGE 

0.7981 

aiNO  contingency  PROGNOSIS 


FORE- 

CAS. 

1 

OBSERVEO 

2  3  4 

5 

TOTAL 

1 

2 

0  2 

3 

6 

15 

2 

l 

2  6 

J 

2 

1‘ 

3 

1 

5  14 

1* 

38 

7a 

4 

2 

l  1  1 

2rt 

158 

202 

5 

1 

3  9 

9 

116 

3>A 

TOTAL 

9 

11  AC 

s? 

522 

61  • 

SU'HlR 

..F  HI 

ITS  3*2 

PERCENTAGE 

C-.5565 

HULTIPCf  DISCRIHINANT  ANALYSIS 
OBSERVEO 


C  AST 

1 

2 

i 

4 

5 

total 

l 

2 

2 

l 

0 

0 

5 

0 

0 

0 

0 

0 

0 

3 

2 

Z 

2 

3 

2 

w 

4 

0 

0 

0 

0 

0 

0 

<» 

s 

r 

17 

54 

0 

623 

TOTAL 

0 

n 

40 

5f 

522 

63'» 

•lOPRER  IF  "ITS  524  lA&r  .-200 
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VERIFICATION  OF  2  HOUR  CEILING  FORECASTS 
WASHINGTON  NAT l ONAL  AIRPORT 
THE  VERIFICATION  CRITERION  IS  IHC  FEKCCNI AGL  OF  HITS 


rersistfnce  \ 


OBSERVED 

FORE¬ 

CAST 

i 

2  3 

A 

5 

TOTAL 

3 

I 

i 

2  0 

0 

0 

3 

2 

0 

2  2 

1 

0 

5 

* 

3 

t 

0  22 

It 

3 

37 

£ 

A 

0 

0  6 

IT 

13 

36 

5 

l 

0  l 

IA 

S60 

576 

1 

f 

TOTAL 

1 

A  31 

A3 

576 

657 

f 

NUPBEA 

OF 

HITS 

602 

PERCENTAGE 

0.9163 

1 

t 

CLIMATOLOGICAL  EXPECTENCY 

OF  PERSISTENCE 

GROUP  INC 

T 

OBSERVER 

OBSERVED 

\ 

FORE¬ 

CAST 

l 

2  3 

A 

5 

TOTAL 

FORE¬ 
CAST  1  2  3 

A 

5 

TOTAL 

l 

k 

1 

0 

0  0 

0 

0 

C 

l  l  2.  0 

1 

0 

A 

! 

s 

2 

1 

3  l 

l 

c 

6 

7  1*1  T 

1 

l 

It 

£ 

J 

* 

1 

l  2> 

II 

3 

19 

3  0  l  15 

T 

2 

25 

t 

A 

0 

0  6 

IT 

13 

16 

A  0  0  8 

19 

12 

39 

5 

l 

0  l 

1A 

560 

576 

5  l  0  l 

15 

561 

»ra 

TOTAL 

3 

A  31 

A3 

>76 

657 

TOTAL  1  A  31 

A3 

576 

657 

X 

NUPBER 

or 

HITS 

603 

PERCENTAGE 

0.917» 

NUMBER  OF  HITS  59T 

PERCENTAGE  0.9087 

1 

- 

1 

1 

f 

* 

LUNO  CONTINGENCY  PROGNOSIS 

MULTIPLE  DISCRIMINANT 

ANALYSIS 

9 

OBSERVED 

OBSrRVEO 

£ 

FORE¬ 

CAST 

l 

2  3 

A 

5 

total 

FORE¬ 
CAST  l  2  3 

A. 

5 

TOTAL 

i 

1 

l 

I 

2  0 

0 

0 

1 

I  12  0 

0 

0 

3 

2 

0 

2  2 

l 

0 

5 

2  011 

7 

0 

6 

J 

l 

0  22 

It 

3 

IT 

3  0  l  17 

7 

0 

25 

A 

0 

o  t 

?« 

BA 

119 

A  0  0  7 

16 

10 

33 

? 

5 

I 

0  0 

3 

A89 

A91 

5  2  0  A 

18 

566 

590 

TOTAL 

1 

A  31 

A  3 

576 

65  T 

TOTAL  1  A  51 

A1 

576 

657 

NHPBEK 

nr 

HITS 

5*2 

PERCENTAGE 

0.H250 

NIINHER  i»f  HITS  601 

hircentaoi 

G.-Ua* 
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VERIFICATION  UF  3  HfuK  CEILING  FORECASTS 
WASHINGTON  NATIONAL  AIRPORT 
THE  VERIFICATION  CRITERION  IS  THF  PERCENT Al»F  OF  HITS 


FORE- 


PERSISTENCE 

OBSERVED 


SUBJECTIVE 
OBSERVE U 


r  GPE- 


CAST 

1 

2 

3 

4 

S 

TOTAL 

CAST 

t 

2 

3 

A 

s 

TOTAL 

l 

1 

0 

0 

0 

1 

2 

l 

0 

0 

0 

0 

0 

0 

2 

0 

l 

3 

I 

2 

T 

7 

0 

0 

3 

0 

2 

S 

3 

0 

0 

10 

2 

0 

12 

\ 

c 

I 

12 

9 

3 

?5 

4 

r 

0 

6 

13 

9 

23 

A 

0 

0 

4 

1* 

16 

33 

6 

1 

l 

3 

16 

471 

492 

5 

2 

* 

3 

10 

4  62 

478 

TOTAL 

2 

2 

22 

32 

483 

541 

total 

2 

2 

22 

32 

483 

64! 

RUBBER 

OF  h I  IS 

496 

PERCENTAGE 

0.9168 

OF  HITS 

487 

CENT  AGE 

0.9002 

SAS-» 

m; 


CLIMATOLOGICAL  EXPFCTFNCY  of  PERSISTENCE 
OBSERVE P 


GROUPING 

observed 


FORE¬ 
CAST  l 

2  3 

4 

5 

total 

FORE¬ 

CAST 

i 

2 

3 

4 

5 

TOTAL 

I  0 

0  0 

0 

0 

a 

l 

i 

0 

0 

0 

1 

2 

2  0 

V  3 

0 

1 

4 

2 

0 

1 

3 

l 

0 

5 

T  0 

l  4 

I 

2 

8 

3 

0 

0 

9 

2 

3 

14 

4  C 

0  12 

15 

9 

36 

4 

0 

0 

6 

ir 

6 

22 

5  2 

l  3 

16 

471 

493 

5 

l 

l 

l 

4 

19 

473 

49» 

TOTAL  2 

2  22 

32 

463 

541 

total 

2 

2 

22 

32 

4»3 

541 

RUBBER  OF  MltS  490 

PERCENTAGE 

0.9C57 

NUttBER 

Of  HITS 

494 

PERCENTAGE 

0.9131 

LUND 

CONTINGENCY 

PROGNOSIS 

BUHI  RLE 

OISCRIHINANT 

ANALYSTS 

FORE¬ 
CAST  1 

OBSERvrP 

2  14 

5 

TOiAL 

to  *£- 
CAsr 

l 

2 

ORSERVEO 

1  4 

5 

total 

l  l 

c  c 

3 

1 

2 

0 

0 

C 

0 

0 

0 

.»  P 

I  1 

1 

2 

1 

0 

0 

1 

1 

0 

2 

)  r 

0  ln 

2 

0 

12 

* 

0 

I 

12 

1 

3 

19 

4  0 

I  3 

?  2 

75 

106 

0 

0 

6 

6 

4 

18 

■>  I 

0  l 

1 

405 

414 

*5 

2 

I 

1 

h 

4  76 

502 

TOTAL  ,  2 

2  22 

i' 

431 

54  I 

total 

2 

2 

22  1 

/ 

! 

32 

4B3 

541 

-«IB«FR  >iF  f-IIS  ij.» 

•CRCNIAGE 

3.8116 

■* 

■1  Ul*> 

1*4 

PERCENT  AGl 

M-R 

pje> 


C-66 


THE 


VERIFICATION  OF  5  K(-»W  CUt  INC  FORECASTS 
Washington  national  aireorj 

VERIFICATION  CRITERION  IS  THC  PERCENT  ACE  OF  HITS 


fore¬ 

cast 

1 

persistence 

OttSERVEO 

2  1  * 

A 

fOTAL 

c 

0 

0 

0 

2 

2 

z 

c 

1 

3 

2 

1 

7 

s 

0 

0 

S 

6 

? 

13 

* 

c 

1 

6 

10 

10 

27 

5 

3 

* 

1* 

*7* 

*95 

TOTAL 

n 

3 

IS 

32 

AS9 

5** 

SUAJCCTIVF 
OBSERVE  0 


FORE¬ 

CAST 

1 

2 

UOKHV! 

3 

:  u 

* 

5 

TOTAL 

1 

0 

0 

0 

0 

0 

0 

2 

0 

0 

3 

2 

0 

S 

3 

0 

1 

8 

7 

3 

19 

* 

0 

l 

6 

n 

21 

39 

5 

0 

3 

1 

12 

465 

481 

TOTAL 

0 

5 

18 

32 

489 

544 

NURSeR  Of  Htrs  *90  PERCENTAGE  0.900? 


NUMBER  OF  HITS  *8*  PERCENTAGE  0.8897 


CUPAtOLUGICAl  EXPECTENCY  OF  PERSISTENCE 
OBSERVED 


CROUP  INC 
OBSERVED 


FCKE- 


CAST 

1 

2 

.5 

4 

5 

TOTAL 

I 

0 

0 

0 

0 

0 

0 

2 

0 

0 

1 

1 

0 

2 

3 

0 

0 

4 

1 

l 

6 

4 

0 

0 

5 

8 

5 

18 

5 

0 

5 

8 

22 

48  3 

5t« 

TOTAL 

0 

5 

18 

32 

489 

54* 

SOPBE” 

OF  HITS 

495 

°E  ICENTACE 

0.9099 

FORE¬ 

CAST 

i 

2 

3 

4 

5 

TOTAL 

t 

0 

0. 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

3 

0 

1 

11 

tc 

5 

27 

* 

0 

0 

3 

5 

3 

U 

5 

0 

4 

4 

17 

481 

506 

TOTAL 

0 

5 

18 

32 

*89 

544 

number  of 

WITS 

497 

PERCENTAGE 

0.91 36 

FURE- 

CAST 

I 

f 

I 

* 

5 

ftjlAL 


lUNn 

CONT  ITICE.NL 

V  PROGNOSIS 

mtuiPie 

DISCRIMINANT 

ANALYSIS 

i 

2 

observed 

3  4 

5 

TOTAL 

fore¬ 

cast 

l 

2 

OBSERVE 0 

3  6 

5 

total 

o 

0 

0 

0 

2 

2 

l 

0 

0 

0 

0 

0 

0 

V 

l 

2 

1 

) 

y 

c 

0 

0 

0 

0 

0 

0 

0 

*> 

t> 

2 

13 

3 

0 

l 

8 

8 

3 

20 

r 

2 

H 

75 

105 

* 

0 

1 

4 

5 

* 

14 

2 

I 

$ 

409 

*1  7 

5 

c- 

3 

6 

19 

482 

510 

r 

5 

V 

*89 

54* 

TillAL 

0 

5 

18 

32 

489 

544 

NOPPFR  fir  |<|1S  43* 


I’f RCfNIACE  0.79?r 


NIiHBER  HI  HITS  *•/•> 


I’fRCEMACr  .  . 


if -n 


VERIFICATION  OF  7  HOUR  CEILING  FORECASTS 
WASHINGTON  NATIONAL  AIRPORT 
THF  VERIFICATION  CRITERION  IS  THE  PERCENTAGE  OF  HITS 


PERSISTENCE 

OBSERVER 


SUBJECT 1VF 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

FORE  • 
CAST 

1 

2 

3 

A 

S 

TOTAL 

I 

C 

0 

0 

0 

3 

3 

l 

0 

0 

0 

0 

0 

0 

2 

0 

\ 

2 

1 

7 

11 

2 

0 

2 

3 

l 

2 

8 

3 

0 

3 

A 

12 

6 

25 

3 

0 

3 

6 

10 

7 

26 

A 

0 

2 

6 

10 

17 

35 

A 

0 

2 

7 

15 

19 

A3 

5 

1 

2 

9 

22 

573 

807 

5 

1 

l 

5 

19 

578 

60A 

total 

1 

B 

21 

AS 

606 

681 

TOTAL 

1 

8 

21 

AS 

606 

681 

NUMBER 

OF  HITS 

508 

PERCENTAGE 

0.863A 

NUMBER 

OF  HITS 

601 

PERCENTAGE 

0.8825 

CLIMATOLOGICAL  EXPECTENCY  OF  PERSISTENCE 


FORE¬ 

CAST 

1 

2 

OBSERVED 

3  A 

5 

i 

TOTAL 

.1 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

C 

0 

3 

0 

1 

0 

3 

2 

6 

A 

0 

0 

0 

0 

0 

0 

S 

1 

7 

21 

A2 

60A 

675 

TOTAL 

1 

8 

21 

A5 

606 

681 

NUMBER 

OF  HITS 

6<5A 

PERCENTAGE 

0.8869 

FORE¬ 

CAST 

•  IMNO  CONTINGENCY  PROGNOSIS 

OBSERVED 

1  2  3  A  5 

TOTAL 

L 

0 

0  0 

0 

A 

A 

2 

0 

0  0 

0 

C 

0 

3 

0 

a  9 

l  A 

.  3 

30 

A 

0 

2  7 

19 

60 

88 

5 

1 

2  5 

12 

539 

559 

TOTAL 

1 

8  21 

‘5 

606 

6*1 

NUMBER 

OF  hits 

567 

PERCFNTAGE 

0.8 126 

FORE¬ 

CAST 

1 

GROUPING 

OBSERVEO 

2  3  A 

5 

TOTAL 

1 

0 

0  C 

0 

2 

2 

2 

0 

0  0 

0 

0 

0 

3 

0 

3  7 

8 

A 

22 

A 

0 

1  A 

9 

10 

24 

5 

l 

A  10 

28 

590 

633 

TOTAL 

I 

8  21 

A5 

606 

681 

number 

OF  HITS 

606 

PERCENTAGE 

0.8899 

MULTIPLE  DISCRIMINANT  ANALYSIS 


FORE¬ 

CAST 

1 

2 

OBSERVEO 

3  A 

5 

total 

l 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

3 

0 

A 

A 

9 

A 

21 

A 

0 

I 

S 

13 

8 

27 

5 

1 

3 

12 

23 

59A 

633 

TOTAL 

1 

a 

21 

AS 

606 

681 

W8ER 

OF  HUS 

611 

PERCENTAGE 

0.S972 

C-68 


VEKIFtCAtlON  OF  2  •MCT  VISIBILITY  FflKtr*$ts 
BASHINGTON  kitHNH  AIRP0R1 
THE  VE8  IF  (CAT  I CN  CP  I  TER  ION  IS  THE  PERCENT  AGE  OF  HITS 


PEASISTENCI 

OBSERVED 

FURE- 


CAST 

l 

2 

3 

A 

TOT* 

1 

3 

0 

0 

1 

1 

•. 

2 

1 

1 

1 

2 

0 

5 

t 

c 

I 

s 

0 

A 

1C 

A 

2 

1 

A 

1C 

21 

5 

G 

0 

1 

10 

607 

6AA 

TOTAL 

6 

3 

17 

19 

622 

68  I 

MJPbER  OF  HITS  622  PERCENTAGE  0.9C5A 


CLIPATOLOCICAL  EAPECIENCY  OF  PERSISTENCE 


FORE¬ 

CAST 

1 

2 

OBSERVED 

1  A  5 

TOTAL 

1 

2 

1 

I 

0  1 

5 

2 

0 

0 

0 

0  0 

0 

3 

0 

0 

0 

0  0 

0 

A 

C 

0 

0 

1  5 

6 

s 

A 

2 

16 

18  616 

676 

TOTAL 

6 

.1 

17 

39  622 

68.’ 

NUPRER  OF  HITS  619  PERCENTAGE  0.9C10 


umo  contingency  prognosis 


FORE¬ 

CAST 

I 

2 

nasr.Hvcn 

3  4 

S 

total 

t 

3 

0 

0 

0 

1 

A 

2 

C 

0 

0 

0 

0 

c 

3 

1 

2 

6 

2 

A 

IS 

A 

' 

0 

0 

'j 

C 

0 

!> 

2 

1 

u 

3  T 

617 

666 

TOTAL 

u 

3 

17 

39 

622 

687 

NWPBESt  OF  HUS  6>6  PERCENTAGE  0.9U2 


GROUPING 

OBSERVED 

FOAC- 


CAS7 

1 

2 

3 

A 

S 

TOTAL 

1 

3 

0 

0 

1 

l 

.5 

2 

0 

0 

0 

-0 

C 

.0 

3 

1 

l 

2 

0 

2 

■  6 

A 

0 

0 

-A 

l 

3 

• 

9 

2 

2 

u 

37 

616 

AAI 

TOTAL 

6 

3 

IT 

19 

622 

Air 

NUM6EA  OF  HITS  622  PtRCENTAW  0.90*6 


ruetirle  oiscrimi.nant  ANALYSIS 
OBSERVED 

FOAE- 


CAST 

l 

2 

1 

6 

9 

total 

1 

2 

0 

0 

0 

1 

3 

2 

0 

0 

0 

1 

0 

l 

3 

1 

0 

1 

2 

1 

5 

A 

0 

0 

2 

1 

0 

3 

5 

3 

3 

16 

35 

620 

675 

TOTAL 

6 

3 

1 7 

39 

622 

617 

«tl'*P.FP  oi  kits  o2A  PERCENTAGE  0.»PB3 


c-r»y 


■  > 


VERIFICATION  OF  3  HOUR  VISIBILITY  FORECASTS 
«<4H|NGION  NATIONAL  AIRPORT 
Th£  . VERIFICATION  CRITERION  15.  THE  PERCENT  AGE  0^  HITS 


PERSISTENCE 

OBSERVED 


KUB8ER  Of  Hits  55*  PERCENTAGE  0.9097 


FORE- 


FORE- 

CASt 

1 

2 

3 

6 

5 

TOTAL 

CAST 

1 

l 

1 

1 

I 

2 

1 

6 

1 

0 

2 

1 

0 

1 

0 

0 

2 

2 

0 

3 

0 

l 

l 

2 

3 

7 

3 

2 

I 

S 

c 

0 

3 

5 

13 

21 

* 

l 

* 

5 

l 

0 

7 

18 

5*7 

573 

5 

0 

i 

TOTAL 

3 

2 

13 

27 

56* 

609 

TOTAL 

3 

SUBJECTIVE 

OBSERVED 


0 

0 

1 

1 

0 

z 


0 

2 

2 

2 

7 

1 3 


TOTAL 


0 

0 

0 

0 

2 

* 

* 

* 

13 

6 

10 

20 

17 

5*6 

572 

27 

56* 

609 

NUMBER  OF  HITS  556  PERCENTAGE  0.9130 


I 


I 


J 

i 


CLIMATOLOGICAL  EXPECT EMC V  OF  PERSISTENCE 
OBSERVED 


FORE¬ 

CAST 


TOTAL 


^NUMBER- OF  HITS  553  PERCENTAGE.  0.92*5 


FORE¬ 

CAST 


l. 

0 

:1 

1 

0 

1 

3 

t 

0 

2 

0 

0 

0 

0 

0 

0 

2 

0 

3 

0 

0 

.0 

0 

0 

0 

3 

1 

'  * 

0 

0 

0 

•o 

0 

0 

* 

0 

>5: 

3 

l 

12 

27 

563 

606 

5 

2 

TOT  *L 

3 

2 

13 

27 

566 

609. 

TOTAL 

3 

GROUPING 

OBSERVED 


0  . 
0 
2 
0 
0 
2 


l 

0 

3 

1 

8 

13 


TOTAL 


1 

0 

2 

0 

0 

0 

2 

5 

13 

0 

1 

2 

2* 

55* 

5*2 

2T 

56* 

609 

HUMBER  OF  HITS  561  PERCENTAGE  0.9212 


FORE¬ 

CAST 


lUNO’CGIVT INGf-NCV  PROGNOSIS 
OBSERVEO 


5 

TOTAL 


1 

l 

I 

0 

c 

l 

3 


l 

1 
a 
o 
o 

2 


1 

? 

0 

I 

<» 

13 


NUMBER  OF  Hits  *>62 


.* }  559 

?7  56* 


TOTAL 

5 

9 

c 

3 

592 

for 


PERCENTAGE  9.922V 


MULTIPLE  OISCRIHINANT  AMALVSIS 
OBSERVEO 


FORE¬ 

CAST 

1 

2 

3 

* 

5 

TOTAL 

l 

0 

0 

0 

0 

0 

0 

2 

t 

0 

0 

0 

2 

3 

3 

r. 

l 

0 

0 

0 

1 

* 

l 

0 

0 

0 

0 

1 

5 

i 

1 

13 

27 

562 

60* 

total 

3 

2 

13 

27 

56* 

609 

NUMBER 

OF  HITS 

56? 

PFHCENTACF 

0.9228 

C-70 


VERtf  (CATtO*'  Of  5  Ht  JUH  VISIBILITY  FORECASTS 
WASH  |  NO70W  NATIONAL  AIRPORT 
THE  VERIFICATION  CRITERION  IS  I HE  PERCENT AGE  Of  HIIS 


FORE¬ 

CAST 

I 

PERSISTENCE 

OBSERVED 

2  3  A 

S 

T07AL 

FORE¬ 

CAST 

1 

SUBJECTIVE 

OBSERVED 

2  3  A 

5 

TOTAL 

1 

0 

1  2 

0 

A 

7 

1 

0 

0  0 

0 

0 

0 

2 

0 

0  0 

0 

3 

3 

2 

1 

0  0 

0 

A 

5 

3 

0 

0  1 

1 

7 

9 

3 

0 

1  1 

3 

11 

16 

A 

1 

0  ? 

7 

12 

22 

A 

0 

0  2 

3 

9 

IA 

5 

7 

2  A 

17 

628 

65S 

s 

2 

2  8 

19 

630 

661 

TOTAL 

3 

3  11 

2S 

65A 

696 

TOTAL 

3 

3  11 

26 

65A 

696 

NUMBER 

OF  HITS 

636 

PERCENTAGE 

0.9138 

NUMBER 

OF  HITS 

63A 

PERCENTAGE 

0.9109 

CLIMATOLOGICAL  EXE ECTENCV  OF  PERSISTENCE 


FORE¬ 

CAST 

1 

2 

OBSERVED 

3  A 

5 

TOTAL 

1. 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

A 

0 

0 

0 

0 

0 

0 

6 

3 

3 

11 

25 

65A 

696 

TOTAL 

3 

3 

11 

25 

65A 

696 

NUMBER  OF  HITS  ASA  PERCENTAGE  0.9397 


GROUPING 

OBSERVED 


FORE- 


CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

0 

0, 

1 

0 

2 

3 

2 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

1 

1 

A 

0 

0 

0 

0 

3 

3 

5 

3 

3 

10 

25 

6A8 

689 

TOTAL 

3 

3 

11 

25 

65A 

696 

NUMBER  OF 

HITS 

6A8 

PERCENTAGE 

o.9;:o 

LUNO 

CONTINGENCY 

PROGNOSIS 

NIIpVIPLE 

DISCRIMINANT 

ANALYSIS 

OBSERVED 

OBSERVED 

FORE¬ 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

CAST 

1 

2 

3 

A 

5 

TOTAL 

l 

0 

1 

1 

0 

1 

3 

1 

0 

0 

0 

0 

I 

l 

2 

l 

0 

0 

1 

1 

3 

2 

0 

0 

0 

0 

0 

3 

3 

0 

0 

3 

3 

13 

19 

3 

0 

0 

0 

0 

1 

l 

A 

c 

0 

0 

I 

0 

1 

A 

0 

0 

0 

0 

0 

0 

C 

2 

2 

7 

70 

639 

670 

5 

1 

1 

It 

25 

652 

69A 

TOTAL 

3 

3 

11 

25 

65A 

696 

TOTAL 

3 

1 

il 

25 

65A 

696 

MlPftf A  OF  HIIS  6A3  PERCENTAGE  0.9219  NUMBER  f!F  HIIS  652  PLRCFNJAGf  0.916S 


C-71 


VERIFICATION  Of  7  HOUR  VISIBILITY  FORECASTS 
XASHINCTON  RATIONAL  AIRPORT 
IH£  VERIFICATION  CRUERiON  IS  THE  PERCENTAGF  OF  HITS 


PERSISTENCE 

OBSERVEO 


NUMBER  of  HITS  652  PERCENTAGE  0.91AA 


SUBJECTIVE 

OBSERVEO 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

total 

rune' 

CAST 

1 

2 

3 

1 

0 

0 

1 

0 

6 

7 

l 

0 

0 

0 

2 

0 

0 

l 

0 

2 

3 

2 

l 

0 

0 

3 

0 

1 

1 

1 

6 

9 

3 

0 

0 

2 

A 

0 

0 

A 

A 

15 

23 

A 

0 

0 

1 

5 

3 

1 

5 

15 

6A7 

671 

s 

2 

2 

9 

TOTAL 

3 

2 

12 

20 

676 

713 

total 

3 

2 

12 

NUMBER  OF  KITS  652 


A 

5 

TOTAL 

6 

r 

jf 

0 

0 

0  ‘ 

| 

0 

3 

A 

? 

A 

16 

22 

I 

2. 

1 

B 

10 

1 

l 

15 

6A9 

677 

5 

1 

20 

676 

713 

| 

PERCENTACE  0.91AA 


>r 


CLIMATOLOGICAL  EXPECTENCY  OF  PERSISTENCE 
OBSERVED 


NUMBER  OF  HITS  676 


PERCENTACE  0.9AB1 


LUNO  CONTINGENCY  PROGNOSIS 
OBSERVEO 


FORE¬ 

CAST 


0 

0 

0 

0 


0 

0 

0 

0 


0 

0 

0 

0 


0 

0 

G 

0 


0 

0 

0 

0 


TOTAL 


5 

3 

2  12 

20 

676 

713 

total 

7 

2  12 

20 

676 

713 

NUMBER  OF  HITS  676 


PERCENTAGE  O.'IABl 


GROUPING 

OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

total 

FORE¬ 

CAST 

1 

2 

3 

•  - 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0- 

0 

,2 

0 

0 

0 

0 

0 

r. 

2 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

3 

0 

0 

1 

A 

0 

0 

0. 

0 

0 

0 

A 

0 

0 

1 

5 

3 

2 

12 

20 

676 

713 

5 

'3 

2 

10 

TOTAL 

3 

2 

12 

20 

676 

713 

TOTAL 

3 

2 

12 

0 

0 

1 

0 


0 

0 

3 

0 


19  673 

20  676 


TOTAL 

0 

0 

5 

1 

TOT 

713 


NUM3ER  OF  HITS  676  PERCENTACE  0.9453 


MULTIPLE  OISCRIMINANT  ANALYSIS 
OBSERVEO 


FORE¬ 

CAST 


1 

2 

3 

A 


0 

0 

0 

0 


0 

0 

0 

0 


0 

0 

0 

0 


0 

0 

0 

0 


0 

0 

0 

0 


TOTAL 

0 

0 

0 

0 


5 

3 

2 

12 

20 

676 

713 

TOTAL 

3 

2 

12 

20 

676 

711 

NUMBER  OF  HITS  676 


PERCENTAGE  0.4ASI 


I 

I 


C-72 


VERIFICATION  Of  2  MOO*  CEILING  FORECASTS 
IDlEMILD  INTERNATIONAL  -AIRPORT 

the  verification  criterion  IS  The  fercentace  OF  HITE 


FORE¬ 
CAST 

1 
2 
3 
A 
5 

total 

NUPBER  or  HITS  1265 


A 

5 

TOTAL 

1 

A 

2A 

3 

•  S 

60 

10 

9 

59 

TO 

3A 

125 

?a 

1136 

UB5 

112 

11BB 

1A53 

FERCENTACE  O.IIU 


PERSISTENCE 

OBSERVED 


1  2  3 

«  a  2 

7  3B  T 

0  ■  32 

0  7  1A 

l  7  13 

17  6S  At 


CL1HATOLOCICAL  ERFECTENCV  OF  PERSISTENCE 
ORSERVEO 

FORE- 


CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

7 

5 

2 

0 

3 

IT 

2 

9 

Al 

7 

A 

6 

67 

3 

0 

a 

32 

10 

9 

59 

A 

0 

7 

1A 

TO 

3A 

125 

5 

l 

7 

13 

?B 

1136 

UBS 

TOTAL 

17 

6B 

6B 

IU 

11BB 

1953 

NUPBER  OF  HITS  1216  FERCENTACE  0.9BS1 


CROUP  INC 
OBSERVED 


FORE- 


CAST 

1 

2 

3 

A 

5 

total 

1 

3 

3- 

0 
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1 

a 

2 

11 

A2 

9 

3 

6 

71 

3 

0 

6 

29 

to 

6  ’ 

51 

A 

2 

ID 

13 

AB 

23 

96 

5 

1 

7 

17 

50 

1152 

1227 

total 

17 

66 

6B 

112 

11BB 

1653 

NONBER  Of  NITS  WTA  FERCENTACE  B.B7M 


LUNO  CONTINCCNCV  PROGNOSIS 
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CAST 

1 

ORSERVEO 

2  1  A 

5 
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1 

9 
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1 

3 

23 

2 
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9  B 

A 

11 

69 

3 

0 
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10 

6 

52 

A 

0 
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61 

33 
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S 

1 
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36 
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8  66 
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NUPBFR 
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MULTIPLE  OISCRININANT  ANALYSIS 
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1 

2 

3 

A 
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2 

3 

l 

0 

0 

-6 

2 

6 

33 

a 

3 

3 

35 

3 

1 

9 

26 

7 

6 

A9 

A 

0 

B 

13 

AT 

12 

60 

5 
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>5 

20 

55 
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66 

66 
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NONRER  OF  HITS  127S  FERCENTACE  O.R7TS 
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VERIFICATION  Of  1  HOUR  CEi’.ING  FORECASTS 
IOLEWILO  INTERNATIONAL  AIRPORT 
THE  VERIFICATION  CRITERION  IS  THE  PERCENTAGE  OF  HITS 
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l 

0 
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26 

6 

6 

6 
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9 

2 
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3 
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28 

7 

10 

58 
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A 

0 
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33 
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6 

0 

5 

16 
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0 
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S5 
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3 

11 

33 
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5 
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3 
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6 

C 
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57 
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l 

2 

OBSERVER 

1  4 

5 

TOTAL 
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2 
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0 
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} 

t 
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12 

10 

17 
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0 
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0 

0 
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22 
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24 
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1 

2 

3 

4 

5 

TOTAL 

t 

c 

0 

0 

5 

0 

0 

2 

2 

13 
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3 

7 

29 

1 
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3 

6 

4 

0 

1) 

4 

2 

10 

10 

12 

18 

52 

4 

20 

35 

40 
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1156 

1358 
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61 

60 
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5 
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2 
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•5 

7 

19 

55 
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u 

W 
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4 

i 

* 
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M 

64 

103 
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* 

2t 

70 
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6' 

60 

W6 
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VERIFICATION  OF  2  HOUR  VISIBILITY  FORECASTS 
ICLEMtLO  INTERNATIONAL  A1RPOR  T 
THE  VERIFICATION  CRITERION  IS  IKE  PERCENT  ACE  Or  HITS 


FORE¬ 

CAST 

I 

PERSISTENCE 

OBSERVED 

£  3  A 

s 

TOTA 

1 

1A 

6 

4 

6 

33 

2 

A 

6 

< 

1 

A 

19 

S 

A 

7 

17 

5 

9 

A2 

♦ 

0 

4 

6 

10 

30 

00 

5 

1 

4 

12 

?9 

1171 

1221 

TOTAL 

20 

27 

A2 

49 

1222 

1360 

NUPBER  OF  HITS  t220  PERCENTAGE  0  ARAB 


CLIMATOLOGICAL  EXPECTENCV  CF  PERSISTENCE  GROUPING 

OBSERVED  OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

3 

A 

0 

TOTAL 

l 

IA 

6 

1 

A 

6 

33 

l 

10 

A. 

l 

l 

2 

l* 

2 

A 

S 

1 

0 
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12 

2 

6 

6 

0 

2 

7 

26 

3 
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0 

3 

0 

A 

9 

3 

0 

2 

3 

l 

A 

10 

A 

C 
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0 
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0 

0 

A 

0 

G 
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0 

5 

5 

16 

35 

AO 

1210 

1311 

0 

9 

10 

33 

AO 

1209 

1311 

TOTAL 

20 

27 

A2 

A9 

1222 

1160 

total 

25 

27 

A2 

A9 

3222 

1365 

NUPBER 

OF  HITS 

1232 

PERCENTAGE 

0.9026 

number 

OF  HITS 

1228 

PERCENTAGE 

0.R996 

LUND  CONTINGENCY  PROGNOSIS 


FORE¬ 

CAST 

1 

2 

OBSERVEO 

3  A 

0 

TOTAL 

1 

2 

0 

0 

0 
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3 

2 

0 

0 
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0 

0 

C 

3 

0 

0 

0 

u 

0 

a 

A 

0 

0 

/> 
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0 

0 

23 

27 

A? 

49 
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I  Jb? 
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20 

21 

A2 

49 
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1  36S 

NUPBER 

OF  HITS 

\22  i 
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0 » I960 

MULTIPLE  DISCRIMINANT  ANALYSIS 


FORE¬ 
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l 

2 
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$ 
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l 

11 

A 

2 

2 

2 

21 

2 

0 

2 

1 

i 

0 

A 

3 

0 

0 

2 

0 

1 

3 

A 

0 

1 

2 

0 

0 

3 

S 

IA 

20 

35 

A6 
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TOTAL 

20 

21 

A2 

A9 

1222 

1360 
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OF  HITS 

12  »A 

PERCENTAGE 
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C-77 


&*&&&&**  ~ 


yUUlCATJON  or  1  HOUR  VIS8HUUY  K!HKAS»S 
tOUNlLD  INHRNAT I  FINAL  A| RPORT 
mt  VERIFICATION  CRITERION  Is  I  HP  PEKCFNTACl  OF  Mils 
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OBSERVE" 

FORE- 


CAM 

i 

2 

1 

<1 

5 

TOTAL 

l 

14 

h 

j 

•> 

6 

11 

2 

4 

\ 

7 

0 

A 

10 

3 

1 

1 
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4 

1A 
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5 

8 

17 

u 

1151 

121? 
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25 

22 
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Cl IPATOlQGtCAL  EXPECTEMCY  OF  PERSISTENCE 
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VERIFICATION  Of  7  HOUR  VISIBILITY  FORECASTS 
IOLEM1LO  INTERNATIONAL  AIRPORT 
THE  VERIFICATION  CRITERION  IS  THE  PERCENTAGE  OF  HITS 


FORE¬ 

CAST 

1 

PERSISTENCE 

ORSERVEO 

2  3  A 

S 

TOTAL 

FORE¬ 

CAST 

l 

SUBJECTIVE 

OBSERVEO 

2  3  A 

S 

TOTAL 

1 

to 

0 

A 

2 

IS 

)t 

1 

? 

l  l 

0 

0 

A 

2 

3 

I 

5 

1 

10 

20 

2 

7 

A  5 

l 

11 

2* 

J 

2 

3 

3 

l 

22 

31 

3 

10 

8  13 

10 

28 

69 

A 

1 

2 

A 

2 

36 

AS 

A 

2 

2  8 

7 

AS 

6A 

5 

IS 

12 

26 

AA 

111A 

1211 

5 

10 

3  IS 

32 

1113 

1173 

TOTAL 

31 

IB 

A2 

SO 

1197 

1338 

TOTAL 

31 

18  A2 

50 

1197 

1338 

NUMBER 

Of  HITS 

1130 

PERCENIACE 

0.8AAS 

NUMBER 

OF  HITS 

1139 

PERCENTAGE 

0*8913 

1 


i 


CLIMATOLOGICAL  EXPECTENCY  Of  PERSISTENCE 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

0 

C 

0 

C 

0 

0 

2 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

<t 

0 

A 

0 

0 

0 

0 

0 

0 

5 

31 

18 

A2 

so 

119T 

1338 

TOTAL 

31 

IB 

A? 

50 

1197 

1338 

GROUP  INC 
OBSERVED 


FORE- 


CAST 

1 

2 

3 

A 

s 

TOTAL 

1 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

2 

2 

A 

0 

0 

0 

0 

0 

0 

5 

31 

u 

A2 

so 

11*5 

1)36 

total 

31 

18 

A,' 

50 

11*7 

1338 

NUPBER  Of  HITS  1197  PERCENTAGE  0.89A6 


NUMBER  OF  hits  1195  PERCENTAGE  0.B9JI 


1 

I 


FORE¬ 

CAST 

LUND 

1 

CONTINGENCY  PROGNOSIS 

OBSERVER 

2  J  A  5 

TOTAL 

1 

0 

0 

- 

0 

0 

0 

2 

0 

0 

0 

0 

C 

0 

3 

0 

0 

0 

0 

0 

0 

A 

C 

0 

0 

0 

C 

0 

5 

31 

18 

A2 

SO 

1 197 

1338 

TOTAL 

31 

18 

A2 

SO 

1 197 

1338 

NUMBER 

OF  HITS  1197 

PERCENTAGE 

0.89A6 

MULTIPLE  DISCRIMINANT  ANALYSIS 
OBSERVEO 


FORE¬ 

CAST 

l 

2 

3 

A  S 

TOTAL 

l 

0 

0 

0 

0  0 

0 

2 

0 

0 

0 

0  0 

0 

3 

0 

0 

0 

0  0 

0 

A 

G 

0 

0 

0  0 

a 

s 

31 

18 

A2 

50  1197 

1338 

TOTAL 

31 

18 

A2 

50  1197 

1338 

NUHHER 

OF  HITS 

1  w/ 

PIKCENUGF 

0.89A6 

C-80 
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VERIFICATION  OF  2  HC11R  CEILING  FORECASTS 
OFFIITT  AFR,  OMAHA,  NEBRASKA 
THE  VERIFICATION  CRITERION  is  IMF  PERCENTAGE  OF  HITS 


PERSISTENCE 

OBSERVED 

FORE- 


CAST 

1 

2 

3 

A 

5 

total 

1 

1 

1 

1 

0 

0 

3 

2 

0 

21 

7 

A 

1 

28 

3 

0 

2 

9 

1 

2 

1A 

A 

0 

3 

2 

60 

26 

91 

s 

0 

A 

2 

20 

$32 

5S8 

TOTAL 

1 

31 

16 

BS 

$61 

69A 

NUPBGR  OF  HITS  623  PERCENTAGE  0.8977 


SUBJECT IVE 
OBSERVED 

FORE¬ 


CAST 

1 

2 

3 

A 

S 

total 

l 

0 

0 

0 

1 

t 

9 

2 

0 

21 

J 

2 

A 

30 

3 

0 

$ 

9 

S 

3 

22 

A 

0 

2 

2 

SA 

29 

87 

s 

l 

3 

2 

23 

$17 

SA6 

TOTAL 

1 

31 

16 

BS 

$61 

69A 

NUMBER  OF  HITS  601  PERCENTAGE  0.B660 


CUPATOLOGtCAL  EXPECTENCY  OF  PERSISTENCE 


OBSERVED 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

0 

0 

0 

1 

0 

l 

2 

1 

22 

3 

3 

1 

30 

3 

0 

2 

9 

1 

2 

IA 

A 

0 

3 

2 

60 

26 

91 

S 

0 

A 

2 

70 

$32 

$58 

TOTAL 

1 

31 

16 

85 

$61 

69A 

NUMBER  OF  HITS  623  PERCENTAGE  0.8977 


LUND  CONTINGENCY  PROGNOSIS 


FORE¬ 

CAST 

1 

2 

OttSFUVEO 

\  4 

5 

TOTAL 

1 

1 

1 

i 

0 

0 

3 

2 

0 

21 

2 

A 

1 

28 

3 

c 

2 

9 

l 

2 

IA 

A 

A 

3 

65 

69 

l  A 1 

5 

0 

3 

1 

15 

AB9 

508 

TOTAL 

l 

31 

16 

85 

561 

69* 

NUMBER 

OF  HITS 

585 

PERCFNIAGf 

0.8*79 

GROUPING 

OBSERVED 


FORE¬ 


CAST 

l 

2 

3 

A 

$ 

TOTAL 

l 

1 

1 

1 

0 

0 

3 

7 

0 

71 

2 

$ 

1 

29 

. 

0 

2 

9 

0 

2 

13 

A 

0 

3 

2 

60 

26 

91 

$ 

0 

A 

2 

20 

$32 

$$• 

TOTAL 

1 

31 

16 

•  $ 

$61 

69A 

NUMBER  OF  HITS  623  PERCENTAGE  0.89TT 


HULTIPLE  OISCRIHINANT  ANALYSIS 
OBSERVED 

FORE- 


CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

1 

l 

1 

0 

0 

3 

2 

0 

19 

3 

A 

7 

28 

3 

0 

2 

A 

l 

1 

8 

A 

0 

3 

3 

5A 

10 

TO 

5 

0 

6 

$ 

76 

5*8 

$8$ 

TOTAL 

1 

31 

16 

85 

$61 

69A 

NIJMRCR  Ilf  '.ITS  626  PERCENTAGE  0.9070 
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VERIFICATION  OF  4  HOUR  CEILING  FORECASTS 
OFFUTT  Af  6,  OMAHA,  NEBRASKA 
THE  VERIFICATION  CA  t  TEA  ION  tS  THE  FERCEHTACE  OF  HITS 


FORE¬ 

CAST 

i 

PERSISTENCE 

OBSERVED 

2  3  4 

5 

total 

FORE¬ 

CAST 

1 

SUBJECTIVE 

OBSERVED 

2  3  4 

5 

TOTAL 

l 

1 

0 

0 

1 

2 

4 

1 

l  • 

2  1 

1 

4 

9 

2 

2 

It 

6 

3 

5 

27 

2 

0 

9  7 

3 

S 

24 

3 

0 

J 

« 

4 

2 

15 

3 

1 

8  4 

f 

5 

28 

A 

0 

4 

3 

33 

33 

75 

4 

1 

1  4 

36 

29 

n 

S 

0 

6 

a 

23 

434 

531 

5 

0 

4  5 

16 

495 

320 

TOTAL 

I 

24 

23 

64 

S3B 

452 

total 

3 

24  23 

64 

538 

652 

NUMBER 

OF  HITS 

545 

PERCENTAGE 

0,6359 

NUMBER 

OF  HITS 

547 

PERCENTAGE 

0,8390 

CLIMATOLOGICAL  EXPECIE.NCV  OF  PERSISTENCE 


FORE¬ 

CAST 

1 

2 

08SERVE0 

3  4 

5 

TOTAL 

1 

0 

1 

C 

u 

0 

l 

2 

3 

12 

7 

5 

8 

35 

3 

0 

0 

1 

1 

0 

2 

4 

0 

5 

7 

26 

26 

64 

5 

0 

4 

8 

32 

504 

350 

total 

3 

24 

23 

44 

538 

652 

NUMBER 

OF  HITS  1 

543 

PERCENTAGE 

0.8328 

GROOMING 

OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

4 

3 

TOTAL 

1 

2 

1, 

1 

2 

2 

B 

? 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

1 

0 

l 

4 

1 

10 

7 

4 

4 

28 

5 

0 

13 

15 

57 

530 

615 

TOTAL 

3 

24 

23 

64 

538 

452 

NOHBER  OF  HITS  536  PERCENTAGE  0.8221 


LUNO  CONTINGENCY  PROGNOSIS  MULTIPLE  DISCRIMINANT  ANALYSIS 


FORE¬ 

CAST 

1 

OBSERVED 

2  3  4 

5 

IF.TAL 

FORE¬ 

CAST 

l 

OBSERVED 

2  3  4 

5 

TOTAL 

1 

I 

0  0 

5 

2 

4 

1 

1 

0  0 

0 

1 

2 

2 

2 

U  5 

3 

5 

27 

2 

I 

9  4 

3 

3 

20 

3 

G 

I  3 

1 

0 

5 

3 

0 

1  2 

1 

0 

4 

4 

0 

7  8 

46 

74 

137 

4 

0 

S  6 

27 

T 

45 

5 

0 

5  6 

ti 

457 

479 

3 

1 

9  11 

33 

527 

561 

total 

3 

24  23 

* 

64 

336 

652 

TOTAL 

3 

24  23 

64 

536 

452 

NUMBER 

OF  HITS 

520 

PERCENTAGE 

0.7475 

NUMBER 

OF  HITS 

566 

PERCENTAGE 

0.8661 

1 

i 

! 

i 

i 

t 

♦ 

f 

* 
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VERIFICATION  Of  A  HOUR  CEILING  FORECASTS 
OfFUTT  AFS,  OMAHA,  NEBRASKA 
VERIFICATION  CRITERION  t$  THE  Mf RCENTAGE  OF 


3# 


HITS 


FERSISTENCE 

OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

4 

5 

TOTAL 

1 

1 

0 

0 

1 

1 

3 

2 

l 

T 

6 

3 

4 

24 

J 

0 

2 

4 

4 

4 

14 

4 

0 

4 

3 

35 

31 

•0 

5 

0 

3 

4 

33 

444 

541 

TOTAL 

2 

14 

14 

76 

551 

444 

SURJECTIVE 

OBSERVED 


FORE¬ 

CAST 

\ 

2 

3 

4 

5 

TOTAL 

1 

0 

2 

0 

l 

4 

4 

2 

1 

5 

5 

5 

5 

21 

1 

0 

2 

4 

4 

5 

22 

4 

l 

3 

3 

34 

34 

At 

5 

0 

4 

5 

25 

4*7 

531 

TOTAL 

2 

14 

14 

74 

551 

444 

NUMBER  OF  HITS  546  MERCENTAGE  O.B223 


NUMBER  OF  HITS  544  MERCENTAGE  O.B143 


CLIMATOLOGICAL  ERMECTENCY  OF  MERS1STENCE  GROUMINC 


OBSERVED 

OBSERVED 

FORE¬ 

FORE¬ 

CAST 

1 

2 

3 

4 

5 

total 

CAST 

i 

2 

) 

4 

5 

TOTAL 

1 

0 

> 

1 

0 

0 

0 

l 

1 

2 

1 

0 

2 

1 

A 

2 

V 

3 

4 

5 

12 

2t 

2 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

C 

0 

0 

3 

0 

0 

0 

0 

1 

1 

4 

c 

6 

6 

24 

23 

54 

4 

0 

1 

1 

4 

1 

7 

5 

0 

6 

7 

47 

516 

576 

5 

0 

14 

IB 

TO 

54B 

650 

TOTAL 

2 

14 

14 

76 

551 

664 

TOTAL 

2 

16 

14 

74 

551 

464 

NUMBER 

OF 

HITS 

543 

MERCENTAGE 

0.R17I 

NUMAER 

OF 

HITS 

554 

MERCENTAGE 

0.A343 

LUNO  CONTINGENCY  PROGNOSIS 

multimle 

OISCRININANT 

ANALYSIS 

OBSERVED 

OBSERVED 

FORE¬ 

« 

FORE¬ 

CAST 

1 

2 

3 

4 

5 

T0T4L 

CAST 

1 

2 

3 

4 

5 

T0T4L 

1 

1 

0 

0 

1 

1 

3 

l 

0 

0 

0 

1 

0 

1 

2 

l 

6 

5 

5 

- 

24 

2 

I 

7 

7 

5 

2 

72 

1 

0 

0 

0 

G 

0 

c 

3 

0 

0 

0 

2 

0 

2 

4 

0 

8 

10 

40 

74 

132 

4 

0 

5 

4 

25 

13 

47 

5 

c 

4 

4 

30 

46  t 

505 

5 

1 

4 

« 

43 

536 

542 

total 

2 

16 

1 4 

76 

551 

664 

TOTAL 

2 

14 

14 

76 

551 

664 

NUMi'ER 

Of 

HITS 

512 

PER 

cfniage 

0.7711 

NUMBER 

nr 

HITS 

668 

PFRCCNf AGF 

0.4544 
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VERIFICATION  Of  2  HOU A  VISIBILITY  FORECASTS 
OfftITT  Aft,  OMAHA,  NEBRASKA 
THE  VERIFICATION  CAITfAION  1$  THE  PERCENTAGE  OF  HITS 


PERSISTENCE 

SUBJECTIVE 

OBSERVED 

OBSERVED 

FORE¬ 

FORE- 

CAST 

I 

2  3 

A 

s 

total 

CAST 

t 

2 

3 

A 

5 

TOTAL 

t 

J 

0  0 

0 

0 

3 

l 

3 

0 

0 

0 

1 

A 

2 

0 

A  0 

1 

3 

S 

2 

0 

0 

0 

1 

0 

1 

J 

0 

3  A 

A 

A 

IT 

3 

0 

s 

s 

5 

A 

21 

A 

0 

0  t 

A 

S 

22 

A 

0 

3 

7 

B 

IA 

32 

9 

2 

l  T 

ID 

A2A 

A4A 

S 

2 

0 

* 

7 

At* 

ASA 

TOTAL 

9 

B  21 

21 

A3* 

ABA 

total 

5 

t 

21 

2L 

A3* 

ABA 

NUMBER 

Of  HITS 

AA3 

PERCENTAGE 

0.B269 

NUMBER 

Of  HITS 

ASA 

PERCENTAGE 

0.9139 

CLIMATOLOGICAL  EXPECTENCY 

OBSERVED 

FORE¬ 
CAST  l  2  3  A 

Of  RERSISTENCE 

S  TOTAL 

FORE¬ 

CAST 

1 

GROUPING 

OBSERVED 

2  3  A 

9 

TOTAL 

1 

3 

0 

0 

0 

0 

3 

1 

2 

o-  0 

0 

0 

2 

2 

0 

0 

0 

0 

0 

0 

2 

0 

l  0 

0 

0 

1 

3 

0 

6 

9 

P 

A 

21 

3 

0 

A  A 

9 

9 

20 

A 

0 

0 

2 

0 

l 

3 

A 

0 

l  9 

2 

A 

12 

9 

2 

2 

IA 

IT 

AS2 

AAT 

j 

3 

2  10 

IA 

A  30  •  • 

A99 

VAT.I_ 

9 

a 

21 

21 

A3* 

ABA 

TOTAL 

5 

B  21 

21 

A3* 

ABA 

NUMBER 

Of  HITS 

AAO 

PERCENTAGE 

0»«222 

number 

Of  HITS 

AAl 

PERCENTAGE 

0.«23A 

LOAD  CONTINGENCY  PROGNOSIS  MULTIPLE  OISCRININANT  ANALYSIS 


FORE¬ 

CAST 

1 

2 

OBSERVED 

3  A- 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

OBSERVED 

3  A 

9 

total 

1 

2 

A 

0 

1 

3 

1C 

1 

3 

0 

0 

0 

1 

A 

2 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

3 

a 

3 

9 

A 

A 

16 

3 

0 

7 

9 

2 

9 

1* 

A 

2 

t 

11 

IA 

3* 

67 

A 

0 

0 

1 

2 

1 

A 

9 

I 

0 

5 

2 

9*3 

601 

9 

2 

1 

IS 

17 

632 

AAT 

TOTAL 

5 

s 

21 

21 

A3* 

6*A 

TOTAL 

9 

s 

21 

21 

A3* 

ABA 

NUMBER  OF  HUS  61A  PERCENTAGE  O.B8A7  NtlPBFR  Of  HUS  6*7  Pf •Cf NT AGF  0.9291 
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VERIFICATION  Of  *  HOUR  VlMMltlr  FORECASTS 
OFFUTT  AFB,  OMAHA,  NEBRASKA 

the  verification  criterion  is  the  percentage  of  Hits 


PERSISTENCE 

OBSERVED 


FORE¬ 

CAST 

I 

2 

3 

4 

S 

total 

l 

3 

0 

0 

0 

0 

3 

2 

1 

t 

0 

0 

4 

6 

3 

0 

1 

T 

6 

4 

18 

A 

0 

1 

4 

5 

12 

22 

s 

0 

2 

T 

19 

616 

644 

total 

4 

S 

IB 

30 

636 

693 

SUBJECTIVE 

OBSERVED 


FORE¬ 

CAST 

l 

2 

* 

4 

S 

total 

1 

2 

0 

0 

c 

0 

2 

2 

1 

0 

2 

0 

0 

» 

3 

I 

1 

3 

5 

11 

21 

4 

0 

4 

4 

6 

16 

30 

ft 

0 

0 

9 

19 

609 

637 

TOTAL 

4 

5 

16 

3D 

636 

693 

VJPBER  Of  HITS  632  PERCENTAGE  0.9120 


NUMBER  OF  HITS  620 


PERCENTAGE  0.B9AT 


CLINATOLOCICAL  EXPECTANCY  OF  PERSISTENCE 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

4 

'j 

TOTAL 

1 

0 

0 

0 

0 

0 

0 

2 

■i 

0 

0 

0 

0 

3 

1 

0 

0 

0 

0 

l 

4 

0 

0 

0 

0 

0 

0 

S 

3 

5 

IB 

3C 

636 

692 

TOTAL 

4 

S 

IB 

30 

636 

693 

NUMBER 

OF  HITS 

636 

PERCENTAGE 

0.9177 

CROUP  INC 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

4 

S 

total 

1 

1 

0 

0 

0 

0 

1 

2 

0 

0 

0 

0 

0 

0 

3 

1 

2 

3 

3 

0 

9 

4 

0 

0 

1 

0 

7 

6 

S 

2 

3 

14 

27 

629 

67* 

total 

4 

5 

It 

30 

636 

693 

number 

OF  HITS 

633 

PERCENTAGE 

0.91*4 

LUND  CONTINGENCY  PROGNOSIS 


OBSERVED 

FORE¬ 

CAST 

l 

2 

3 

4 

5 

TOfRL 

1 

y 

l 

0 

0 

3 

T 

2 

C 

0 

0 

C 

0 

3 

0 

1 

7 

6 

3 

IT 

4 

c 

0 

4 

4 

10 

13 

s 

i 

1 

7 

70 

S20 

6SI 

TOTAL 

4 

s 

18 

*C 

636 

69  » 

NUPKER 

Of  HITS 

634 

PF^CCNUCE 

0.9149 

MULTIPLE  DISCRIMINANT  ANALYSIS 
OBSERVED 


FORE¬ 

CAST 

i 

2 

3 

4 

s 

TOTAL 

1 

3 

0 

0 

0 

1 

4 

2 

0 

0 

0 

c- 

0 

0 

3 

0 

0 

l 

0 

0 

1 

4 

1 

I 

2 

0 

1 

* 

s 

0 

4 

IS 

30 

634 

6B  3 

total 

4 

s 

16 

30 

6  36 

693 

NUMBER 

nr  Hif, 

PERCENTAGE 

0.9206 
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VERIFICATION  OF  A  MOOR  VISIBILITY  FORECASTS 
OFFUTT  AM,  OMAHA,  NEBRASKA 
THE  VERIFICATION  CRITERION  IS  THE  FERCfNTAGE  Of  HITS 


PERSISTENCE 

OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOTAL 

1 

3 

0 

0 

0 

0 

3 

2 

0 

0 

1 

0 

A 

7 

1 

0 

2 

3 

5 

3 

13 

A 

0 

0 

2 

3 

IS 

20 

5 

0 

0 

B 

IS 

552 

575 

TOT  AC 

3 

2 

1* 

23 

57* 

BIB 

FORE¬ 

CAST 

1 

SUBJECTIVE 

OBSERVED 

2  3  A 

5 

TOTAl 

1 

0 

C 

0 

0 

0 

0 

2 

C 

0 

7 

0 

0 

2 

3 

3 

0 

0 

5 

5 

l' 

4 

D 

1 

1 

4 

12 

IB 

5 

0 

I 

11 

14 

55* 

5BS 

TOTAL 

3 

2 

14 

23 

STB 

BIB 

NUMBER  OF  HITS  5*1  PERCENTAGE  O.VOTB 


NUMBER  OF  HITS  SB)  FERCENTACE  0.9110 


climatology 

FORE¬ 
CAST  1 

ICAt  EXFECTENCY 

OBSERVED 

2  3  4 

OF  PERSISTENCE 

5  TOTAL 

FORE¬ 

CAST 

1 

GROUPING 

OBSERVED 

2  3  4 

5 

TOTAL 

l 

0 

0 

0 

0 

0 

0 

1 

2 

a  o 

0 

0 

2 

2 

0 

0 

0 

0 

0 

c 

2 

0 

0  0 

0 

0 

0 

3 

0 

0 

0 

- 

0 

0 

3 

0 

0  1 

1 

2 

4 

A 

0 

0 

0 

0 

0 

0 

4 

0 

0  0 

0 

0 

0 

5 

3 

2 

14 

23 

57* 

Ate 

5 

1 

2  13 

22 

574 

B12 

TOTAL 

3 

2 

14 

23 

57B 

BIB 

TOTAL 

3 

2  14 

23 

57B 

BIB 

NUMBER  OF  HITS  STB  FERCENTACE  0.9320 


NUMBER  OF  HITS  57T  FERCENTACE  0.9337 


LUND  CONUNGCIXV  PROGNOSIS 
OBSERVED 


MULTIPLE  OISCRIMINA.NI  CNAaVSIS 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

S 

TOTAL 

FORE¬ 

CAST 

1 

2 

3 

•3 

5 

TOTAL 

1 

0 

0 

0 

0 

0 

0 

I 

I 

0 

0 

0 

0 

I 

2 

c 

C 

0 

0 

0 

0 

2 

0 

0 

0 

1 

c 

I 

3 

3 

2 

A 

5 

9 

23 

3 

0 

I 

0 

0 

I 

2 

A 

0 

0 

3 

10 

57 

to 

4 

0 

0 

0 

0 

0 

0 

5 

0 

0 

T 

b 

510 

525 

5 

2 

I 

14 

22 

575 

•  14 

total 

3 

2 

14 

23 

Sfh 

BIS 

TOTAL 

3 

2 

14 

23 

57  B 

BIB 

MJFtfER 

HF  FITS 

S2A 

FfACFNTACE 

0.4*79 

fitjHnE*  r.f 

HITS 

S7fc 

PERCENTAGE 

C.4370 
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HklflCtflW  Of  2  HOW  CIlllHC  fWtCtStJ 
AAOOOLfH  Af».  5iA  ftHTOMO.  U*AS 
tMf  VtAlflCAtfO*  C«m*I«  IS  IMf  f£»ttw*ct  Of  HITS 


HUliUMCE 

JMSfArtO 


TO*  E'¬ 
er  ST 

1 

2 

J 

4 

5 

TOTAL 

1 

A 

2 

A 

1 

0 

11 

2 

0 

A 

T 

2 

1 

14 

i 

0 

A 

74 

27 

1* 

121 

4 

0 

0 

14 

52 

l» 

•4 

s 

0 

2 

14 

l* 

425 

440 

total 

A 

14 

111 

101 

440 

452 

W«|tt  (Jf  HITS  HT  O.OOT* 


SOAJECT 1 VE 
OOSEAvEO 


EOAE- 

CAST 

1 

2 

1 

4 

5 

TOTAL 

1 

1 

1 

2 

1 

1 

A 

2 

2 

A 

A 

2 

0 

14 

1 

1 

A 

75 

2A 

1A 

124 

4 

0 

1 

1* 

4A 

27 

« 

S 

0 

9 

11 

22 

41A 

445 

TOTAL 

4 

14 

111 

tot 

440 

452 

mjrrttr  Of  HITS  S44  0.7050 


CU*WfCH-061CM.  ElftCTEHCr  Of  ffASlSTfOCf 

oosctvto 


TOAt- 

CAST 

1 

2 

1 

4 

5 

total 

* 

4 

2 

4 

1 

0 

11 

2 

0 

1 

1 

0 

0 

2 

1  1 

0 

5 

AS 

25 

1» 

115 

4 

c 

0 

14 

52 

10 

04 

5 

0 

2 

14 

15 

425 

440 

TOTAL 

4 

14 

111 

101 

449 

452 

IMftC*  Of  HITS  542  f£5CP*TA«  o.om 


SOHO  COHTIMPuCT  A40C5CSIS 
005E«»EC 


fote- 

CAST 

1 

2 

5 

* 

S 

total 

l 

4 

2 

4 

i 

r 

IS 

2 

0 

1 

4 

i 

i 

II 

I 

0 

7 

71 

2  b 

14 

120 

4 

0 

0 

IS 

51 

1. 

191 

s 

c 

2 

IS 

20 

412 

449 

TOTAL 

* 

is 

m 

I't 

46C 

492 

m»rr.e*  of  >»its  s*s  *c*cc*«tA&E  c.f*1* 


tMWIW 

cost***® 


fOAE- 

CAST 

1 

2 

1 

4 

5 

total 

1 

1 

4_ 

4 

1 

• 

12 

2 

0 

1 

1 

1 

0 

5 

3 

1 

A 

75 

*4 

IT 

12 1 

4 

0 

2 

15 

it 

25 

101 

5 

0 

1 

12 

29 

41* 

451 

TOTAL 

4 

14 

111 

tsi 

440 

452 

W«KI  Of  HITS  HI  fEKIWiK  *.T*TT 


KHLimf  0|SCtIHI*MlT  IMITSII 
0*SE*Vf D 


f  0*E- 

Ctst 

i 

2 

i 

4 

5 

T2TAL 

1 

« 

3 

s 

I 

0 

11 

2 

c 

1 

i 

I 

9 

5 

» 

0 

• 

75 

51 

1* 

117 

4 

e 

0 

l* 

41 

11 

A* 

5 

0 

2 

11 

2? 

425 

445 

tom 

4 

14 

11  > 

101 

440 

452 

himEt  TV  HUS  SSI  »t«Cf**TAtt  5.7941 
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VERIFICATION  OF  A  HOUR  CEILING  FORECASTS 
RANDOLPH  AFh,  SAN  ANTONIO,  TEXAS 
THE  VERIFICATION  CRT  TER  ION  TS  THE  PERCENT  ACE  OF  HITS 


PERSISTENCE 


OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

total 

l 

0 

A 

A 

2 

1 

11 

2 

0 

2 

9 

0 

2 

13 

3 

0 

3 

30 

20 

AS 

120 

A 

0 

1 

tl 

AO 

26 

78 

5 

0 

0 

l« 

35 

AOS 

A5S 

TOTAL 

0 

10 

SI 

106 

A63 

680 

SUBJECT  K'F 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

S 

TOTAL 

l 

0 

0 

0 

0 

0 

0 

2 

0 

2 

5 

1 

0 

S 

3 

0 

6 

AS 

2A 

7 

82 

A 

0 

1 

19 

AS 

A7 

US 

5 

-  0 

l 

12 

33 

A29 

ATS 

TOTAL 

0 

10 

m 

106 

AS3 

6SC 

NUPBEA  OF  HUS  A86  PERCENTAGE  0.71A7 


NUMBER  OF  HITS  52A  PERCENTAGE  0.7 ?OA 


CLIMATOLOGICAL  1 

FORE¬ 
CAST  l  2 

EXPECTENCY 

OBSERVED 

3  A 

OF  PERSISTENCE 

5  TOTAL 

FORE¬ 

CAST 

1 

GROUP  INF, 

OBSERVED 

2  3  A 

5 

TOTAL 

1 

0 

4 

A 

2 

1 

11 

1 

0 

A’  2 

S 

1 

• 

2 

0 

0 

2 

0 

0 

2 

» 

c 

1  5 

1 

2 

9 

3 

0 

4 

39 

16 

T 

66 

3 

0 

A  38 

31 

9T 

A 

c 

IS 

AO 

57 

117 

A 

0 

1  13 

35 

26 

76 

S 

0 

0 

1H 

AS 

A18 

ASA 

5 

0 

0  22 

A5 

A23 

A90 

TOTAL 

0 

10 

SI 

106 

AS3 

680 

TOTAL 

0 

10  81 

106 

A83 

610 

NUMBER 

OF  HITS 

A97 

PERCENTAGE 

0.7309 

NUMBER 

OF  HITS 

A97 

PERCENTAGE 

0.7109 

FORE¬ 

CAST 

LUND 

1 

CONTINGENCY  PROGNOSIS 

OBSERVE!) 

2  3  A  5 

total 

FORE¬ 

CAST 

MULTIPLE 

1 

DISCRIMINANT 

OBSERVED 

2  3  A 

AN/.VSIS 

5  TOTAL 

l 

0 

4 

3 

2 

1 

10 

1 

0 

3 

2 

C 

0 

S 

2 

0 

2 

5 

0 

0 

7 

? 

0 

0 

0 

0 

0 

0 

3 

0 

* 

A? 

2A 

AO 

109 

3 

0 

5 

AA 

>0 

28 

10? 

A 

0 

l 

1 ) 

AS 

38 

97 

A 

0 

1 

S 

23 

13 

AS 

5 

0 

0 

1H 

35 

AOA 

A57 

5 

0 

1 

27 

S3 

AA2 

523 

TOTAL 

0 

10 

HI 

106 

A83 

680 

TOTAL 

0 

10 

81 

106 

A83 

690 

NUMBER 

or  hit 

s  40i 

PFPCEN1 AGE 

0.7260 

number 

t'F  HITS 

*>09 

PFRCENTAGE 

0.  t'ASS 
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VERIFICATION  OF  6  HOUR  CEUtNG  FORECASTS 
RANDOLPH  AFB  *  SAN  ANTONIO*  ’ERAS 
vHtlFIfAllON  CRITERION  IS  THF  PERCENTAGE  OF  HITS 


PERSISTENCE 

OBSERVED 


fore¬ 

cast 

1 

2 

3 

A 

5 

total 

1 

0 

l 

3 

S 

2 

11 

2 

0 

1 

6 

3 

3 

13 

3 

2 

6 

29 

23 

59 

119 

A 

0 

2 

IB 

28 

30 

78 

S 

1 

3 

2A 

AO 

389 

A  57 

TOTAL 

3 

13 

SO 

99 

A63 

678 

NOPBER  OF  HITS  AAT  PERCENTAGE  0.6593 


SUBJECTIVE 

OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

l 

0 

0 

0 

1 

0 

1 

2 

1 

2 

6 

1 

0 

10 

3 

1 

? 

AS 

21 

26 

103 

A 

0 

1 

19 

38 

38 

96 

5 

1 

3 

7 

38 

A 19 

466 

TOY  Ac 

3 

13 

BO 

99 

483 

678 

NUMBER  OF  HITS  SOT  PERCENTAGE  O.TA.R 


CLIMATOLOGICAL  EXP6CTENCY  of  persistence 
OBSERVEO 


FORE¬ 

CAST 

l 

2 

3 

A 

S 

TOTAL 

l 

C 

0 

1 

0 

0 

1 

2 

0 

0 

2 

0 

0 

2 

3 

2 

7 

28 

70 

9 

66 

A 

0 

2 

9 

6 

6 

23 

5 

1 

A 

AO 

73 

A68 

586 

TOTAL 

3 

13 

80 

09 

A83 

678 

NUMBER  of  HITS  502  PERCENTAGE  0.7404 


GROUP  KlG 
OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

total 

1 

0 

l 

0 

2 

0 

J 

2 

0 

l 

A 

3 

1 

9 

3 

1 

3 

27 

20 

18 

69 

A 

1 

5 

8 

20 

A3 

77 

5 

1 

3 

41 

54 

A21 

520 

total 

3 

13 

SO 

99 

483 

678 

NUMBER  OF  HITS  ABO  PERCENTAGE  0.691T 


LUNO  CONTINGENCV  PROGNOSIS 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

4 

5 

total 

l 

0 

1 

3 

5 

2 

11 

2 

2 

5 

1  < 

7 

1*. 

45 

3 

0 

l 

1 

1 

0 

3 

A 

c 

3 

35 

46 

79 

163 

5 

1 

•3 

24 

<►0 

388 

456 

TOTAL 

J 

13 

BO 

99 

48  3 

67  8 

MULTIPLE  DISCRIMINANT  ANALYSIS 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

l 

0 

1 

2 

2 

0 

5 

2 

0 

0 

l 

0 

0 

1 

7 

2 

7 

34 

22 

12 

TT 

4 

0 

0 

10 

16 

16 

42 

5 

1 

5 

H 

S9 

455 

55  3 

TOTAL 

3 

1  1 

SO 

99 

483 

678 

NUMBER  of  hits  aao 


PERCENTAGE  0.6490 


NUMBER  Of  HITS  SOS 


pfrcentagc  o.taar 


VER1HCAU0N  OF  2  HOUR  VISIBILITY  foaecasts 
RANDOLPH  AF».  SAN  ANTONIO*  T'XAS 
THE  VERIFICATION  CRITERION  IS  ThF  PFBCEHTAGC  OF  Hits 


fore- 

CAST 

PERSISTENCE 

iwsF.Rvtn 

1  2  t  A 

s 

TOTAL 

FORE¬ 

CAST 

i 

SUBJECTIVE 

OBSERVED 

2  t  A 

S 

TOTAL 

l 

a  e 

3 

l 

4 

12 

1 

i 

l  2 

0 

0 

A 

2 

l  i 

2 

i 

r 

S 

2 

2 

0  1 

0 

2 

5 

J 

1  0 

7 

3 

c 

1R 

A 

0  8 

6 

7 

21 

A 

0  l 

6 

4 

? 

M 

4 

0 

I  A 

6 

11 

2e 

5 

l 

* 

15 

626 

6A9 

S 

2 

2  A 

12 

620 

6A0 

total 

•1  A 

23 

■>4 

642 

702 

1 OT  AL 

0 

A  21 

24 

642 

702 

MJPHER  ur 

HIS 

642 

PERCENTAGE 

0.91AS 

NU»K£R  OF 

Hits 

6SS 

PERCENTAGE 

•S 

♦ 

o 

* 

• 

o 

CLIPATOLOGICAL  EXPECT  CNCY 

OF  PERSISTENCE 

GROUPING 

OBSERVER 

observed 

FORE¬ 

CAST 

1 

2 

1 

A 

S 

UITAL 

FORE¬ 

CAST 

I 

{ 

3 

A 

S 

TOTAL 

1 

A 

0 

1 

1 

2 

1C 

l 

» 

0 

3 

2 

3 

11 

2 

c 

0 

1 

0 

0 

1 

2 

1 

0 

I 

0 

0 

2 

3 

2 

) 

6 

1 

A 

1A 

1 

7 

1 

7 

0 

s 

16 

A 

0 

0 

1 

0 

3 

A 

0 

0 

2 

2 

2 

6 

s 

3 

1 

tl 

?l 

636 

67A 

5 

1 

1 

10 

20 

612 

64$ 

TOTAL 

9 

A 

23 

2A 

6A2 

702 

TOTAL 

9 

A 

23 

2A 

6A2 

702 

NUMBER 

OF  HITS 

6A7 

PERCENTAGE 

0.9717 

NUMBER 

UF  HITS 

644 

PERCENTAGE 

0.91TA 

FORE¬ 

CAST 

UiND 

l 

CONTI NGCNCy  prognosis 

OBSERVED 

?  3  A  G 

iotal 

FORE¬ 

CAST 

BULVIPLE 

l 

OISCR IHINANT 

OBSERVED 

2  3  A 

ANALYSIS 

5  TOTAL 

1 

4 

0 

3 

1 

A 

17 

I 

7 

0 

2 

t 

0 

6 

1 

I 

1 

2 

1 

c 

6 

l 

1 

0 

0 

0 

0 

l 

\ 

V 

0 

7 

4 

6 

2C 

1 

7 

0 

S 

A 

I 

12 

4 

0 

3 

to 

14 

69 

116 

A 

0 

0 

0 

0 

0. 

0 

6 

1 

0 

6 

C 

S-l 

5AV 

s 

A 

A 

16 

11 

6AI 

684 

rof  al 

> 

A 

71 

24 

6a2 

70? 

IDT  61 

9 

A 

23 

7A 

6A2 

702 

ur  HITS  S69 

PFHCENIAOE 

0.<U<!6 

NUMBER 

l!f  HITS 

6*8 

PERCENTAGE 

0.9231 

C-9Q 


f/'H* 


VERIFICATION  Of  A  HOUR  VISIBILITY  FORECASTS 
RANDOLPH  AF6,  SAN  ANTONIO,  TEXAS 
THE  VERIFICATION  CRITERION  IS  THE  PERCENTAGE  OF  HITS 


FORE¬ 

CAST 

l 

PERSISTENCE 

OBSERVED 

?.  3  A 

5 

TOTAL 

FORE¬ 

CAST 

l 

SUBJECTIVE 

OBSERVED 

2  )  A 

5 

TOTAL 

1 

1 

0 

2 

l 

t 

12 

1 

0 

0 

0 

0 

0 

0 

2 

0 

0 

2 

0 

) 

5 

2 

Q 

0 

0 

0 

l 

1 

) 

0 

0 

A 

) 

8 

15 

3 

0 

0 

7 

A 

5 

14 

A 

0 

C 

A 

2 

12 

18 

A 

0 

0 

A 

) 

13 

20 

5 

0 

0 

7 

8 

417 

6)2 

5 

l 

0 

8 

7 

629 

4AS 

total 

I 

0 

19 

1A 

AAR 

682 

total 

1 

0 

19 

IA 

466 

482 

NUMBER  OF  HITS  424  PERCENTAGE  0.9150  NUMBER  OF  HITS  6)9  PERCENTAGE  0.9)70 


CLIMATOLOGICAL  EXPECTENCV  OF  PERSISTENCE 
OBSERVED 


GROUPING 

OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOTAL 

fORE- 

l  -ST 

1 

2 

3 

A 

5 

TOTAL 

1 

0 

0 

0 

l 

0 

1 

1 

1 

0 

l 

0 

3 

7 

2 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

3 

0 

0 

1 

3 

l 

5 

3 

0 

0 

) 

3 

1 

7 

A 

0 

0 

0 

0 

0 

0 

A 

0 

0 

l 

0 

7 

8 

5 

1 

0 

18 

to 

4A7 

676 

5 

0 

0 

1A 

11 

435 

640 

TOTAL 

1 

0 

19 

1A 

6A8 

6S2 

TOTAL 

1 

0 

19 

1A 

648 

662 

NUMBER 

OF  HITS 

6A8 

PERCENTAGE 

0.9501 

NUMBER 

OF  HITS 

6)9 

PERCENTAGE 

0.9)70 

(.UNO  CONTINGENCY  PROGNOSIS 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

4 

5 

TOTAL 

1 

1 

U 

2 

l 

8 

17 

2 

(> 

0 

5 

1 

A 

1C 

3 

0 

0 

I 

2 

T 

10 

A 

C 

0 

10 

9 

1)0 

1 49 

5 

0 

0 

1 

1 

A99 

501 

TOTAL 

l 

0 

15 

IA 

648 

682 

NUMBER 

OF  HUS 

510 

PF SCENT AGf 

0.7478 

MULTIPLE  oiscriminant  analysis 

OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

total 

I 

l 

0 

3 

0 

1 

s 

2 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

l 

A 

0 

0 

0 

0 

0 

0 

5 

0 

0 

15 

1* 

447 

476 

TOTAL 

l 

0 

19 

14 

648 

662 

HUMHEA 

0?  HITS 

649 

PERCENTAGE 

0.9516 
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VERIFICATION  OF  6  HOW  VISIBILITY  FORECASTS 
RANOOLPH  AFB •  SAN  ANTONIO,  TEXAS 
THF  VERIFICATION  CRITERION  IS  THE  FfRCENIAGF  OF  HITS 


FORE¬ 

CAST 

l 

PERSISTENCE 

OBSERVED 

2  3  4 

5 

TOTAL 

FORE¬ 

CAST 

l 

SUBJECTIVE 

06SERVE0 

2  3  4 

5 

TOTAL 

I 

0 

0  2 

3 

7 

12 

t 

0 

0  0 

0 

1 

l 

2 

0 

0  2 

0 

J 

5 

2 

0 

0  0 

C 

l 

1 

3 

0 

I  0 

1 

13 

15 

3 

1 

0  4 

5 

7 

17 

6 

C 

0  0 

2 

16 

16 

4 

0 

1  1 

1 

13 

16 

5 

1 

l  10 

10 

610 

632 

5 

0 

l  9 

10 

627 

647 

TOTAL 

1 

2  14 

1 6 

649 

662 

TOTAL 

1 

2  14 

16 

649 

682 

NUMBER 

OF  HITS 

612 

PERCENTAGE 

0.8974 

NUMBER 

OF  HITS 

632 

PERCENTAGE 

0.9267 

CLIMATOLOGICAL  EXFECTENCY  OF  PERSISTENCE  GROUPING 


FORE¬ 

CAST 

1 

2 

OBSERVED 

3  4 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

OBSERVED 

3  4 

5 

TOTAL 

1 

0 

0 

0 

1 

C 

1 

l 

0 

0. 

3 

2 

5 

10 

2 

0 

0 

0 

0 

C 

0 

2 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

c 

0 

3 

0 

0 

0 

1 

2 

3 

4 

0 

0 

0 

0 

c 

C 

4 

0 

0 

0 

0 

0 

0 

5 

1 

2 

14 

15 

649 

681 

5 

1 

2 

11 

13 

642 

669 

TOTAL 

J\ 

2 

14 

16 

649 

682 

TOTAL 

1 

2 

14 

16 

649 

682 

MIPBER  OF  HITS  649  PERCENTAGE  0.9516  NUMBER  OF  HITS  662  PERCENTAGE  0.9413 


LUNO  CONTINGENCY  PROGNOSIS  MULTIPLE  DISCRIMINANT  ANALYSIS 


FORE¬ 

CAST 

l 

OBSERVED 

2  3  4 

r 

TOTAL 

FORE¬ 

CAST 

1 

2 

OBSERVED 

3  4 

5 

TOTAL 

1 

0 

0  2 

3 

7 

l? 

l 

0 

0 

0 

0 

0 

0 

2 

r 

0  2 

0 

3 

5 

2 

0 

0 

0 

0 

0 

0 

3 

/» 

l  6 

2 

122 

131 

3 

0 

0 

0 

0 

l 

l 

4 

c 

0  0 

1 

5 

10 

4 

0 

0 

0 

0 

Cl 

0 

5 

1 

1  4 

10 

508 

524 

5 

l 

2 

14 

l(> 

648 

681 

TOTAL 

l 

2  14 

16 

645 

692 

TOTAL 

1 

2 

14 

16 

669 

682 

NUMBER 

(IF  HITS 

515 

RF9CENTAGE 

0.7551 

NUMBER 

CF  HITS 

64H 

I’TRCFMAGr 

0.9501 

C-92 


VERIFICATION  Of  2  HCUR  CEILING  FORECASTS 
MCCtlfRE  AFB,  NRIGHTST0NN,  N.J. 

the  verification  criterion  is  the  percentage  OF  HITS 


FORE¬ 

CAST 

l 

PERSISTENCE 

OBSERVEO 

2  3  4 

3 

TOTAL 

FORE¬ 

CAST 

1 

SUBJECTIVE 

OBSERVED 

2  3  4 

5 

TOTAL 

1 

8 

3 

l 

0 

I 

13 

l 

s 

1 

1 

0 

4 

11 

2 

3 

13 

3 

2 

0 

21 

2 

3 

10 

5 

0 

2 

20 

) 

0 

5 

22 

6 

3 

36 

3 

2 

11 

16 

8 

6 

43 

4 

0 

1 

9 

29 

25 

64 

4 

0 

1 

13 

33 

23 

TO 

5 

3 

1 

4 

29 

440 

4  T7 

5 

4 

0 

4 

25 

434 

467 

TOTAL 

14 

23 

39 

66 

469 

611 

(Of  AL 

14 

23 

39 

66 

469 

611 

NUPIIER  OF  HUS  S12  PERCENTAGE  O.JHO 


NUMBER  OF  HITS  498  PERCENTAGE  O.BISI 


CLIMATOLOGICAL  EXPECIE.NCY  OF  PERSISTENCE 


OBSERVED 

FORE¬ 

CAST 

t 

2 

3 

4 

5 

TOTAL 

1 

8 

3 

1 

0 

1 

13 

2 

2 

8 

2 

l 

C 

13 

3 

1 

10 

23 

7 

3 

44 

4 

0 

1 

9 

29 

25 

64 

5 

3 

l 

4 

29 

440 

477 

IOTAI 

14 

23 

39 

66 

469 

611 

FORE¬ 

CAST 

1 

2 

GROUP  INC 

OBSERVED 

3  4 

S 

TOTAL 

1 

8 

4 

l 

0 

1 

14 

2 

3 

It 

3 

1 

0 

18 

3 

0 

6 

26 

8 

3 

43 

4 

0 

l 

5 

30 

22 

58 

5 

3 

1 

4 

27 

443 

4TB 

TOTAL 

14 

23 

39 

66 

469 

611 

NUMBER  OF  HITS  SOB  PERCENTAGE  0.8314 


NUMBER  OF  HITS  SIB  PERCENTAGE  0.S4T8 


LUNO  CONTINGENCY  PROGNOSIS 
observed 


FORE¬ 

CAST 

1 

2 

3 

4 

5 

TOTAL 

1 

a 

3 

1 

0 

l 

13 

2 

3 

14 

1 

2 

C 

22 

3 

0 

4 

24 

11 

7 

46 

4 

0 

0 

4 

11 

0 

15 

5 

3 

2 

7 

42 

461 

51 S 

TOTAL 

14 

23 

39 

66 

469 

611 

NUMBER 

nr  util 

SIB 

PERCENTAGE 

0.6478 

multiple  discriminant  analysis 
observed 

FORE- 


CAST 

I 

2 

3 

4 

5 

TOTAL 

1 

8 

3 

l 

l 

0 

13 

2 

2 

12 

3 

0 

0 

IT 

3 

l 

6 

25 

5 

2 

39 

4 

0 

1 

4 

26 

12 

43 

5 

3 

l 

6 

34 

455 

499 

101  AL 

14 

2* 

39 

66 

469 

611 

NOMPfR  PF  HITS  526  PERCENTAGE  0.8609 


VERIFICATION  OF  *  HOUR  CEILING  FORECASTS 
MCGUIRE  AFB*  MR IGHT S TORN.  N.J. 

THE  VERIFICATION  CRITERION  IS  I*lf  PFRCENTAGE  OF  HITS 


FORE¬ 

CAST 

1 

PERSISTENCE 

OBSERVED 

2  3  A 

5 

TOTAL 

FORE¬ 

CAST 

I 

subjective 

OBSERVED 

2  3  A 

S 

TOTAL 

l 

0 

A  2 

0 

3 

9 

I 

0 

3  0 

0 

2 

5 

2 

0 

8  T 

2 

1 

IS 

2 

A  A 

l 

1 

U 

3 

l 

2  16 

A 

A 

27 

3 

0 

;  ia 

9 

S 

35 

A 

0 

5  6 

16 

29 

56 

A 

D 

2  9 

23 

28 

67 

5 

0 

1  T 

2T 

37A 

A09 

S 

0 

A  11 

16 

375 

A06 

TOTAL 

1 

20  38 

49 

All 

519 

TOTAL 

i 

20  38 

49 

All 

519 

NUMBER 

OF  HITS 

AIa 

PERCENTAGE 

0.7977 

NUMBER 

GF  HITS 

A16 

PERCENTAGE 

0.8015 

CLIMATOLOGICAL  EXPECTENCY 

OBSERVED 

FORE¬ 
CAST  1  2  3  A 

OF  PERSISTENCE 

5  TOTAL 

FORE¬ 

CAST 

1 

GROUPING 

OBSERVED 

2  3  A 

5 

TOTAL 

I 

C 

l  0 

0 

1 

2 

1 

0 

A-  3 

0 

2 

9 

. 

0 

S  3 

0 

1 

9 

2 

0 

8  5 

1 

1 

15 

3 

I 

5  20 

6 

A 

36 

3 

1 

2  IA 

5 

2 

2A 

A 

0 

A  I 

A 

IA 

23 

A 

0 

3  6 

13 

9 

31 

S 

c 

S  1A 

39 

391 

AA9 

5 

0 

1  1C 

3C 

397 

AAO 

TOIRL 

1 

20  38 

A9 

All 

519 

TOTAL 

1 

20  38 

A9 

All 

S19 

NOPBER 

OF  HITS 

A20 

PERCENTAGE 

0.8092 

NUMBER 

OF  HITS 

A32 

PERCENTAGE 

0.832A 

LONG  CONTINGENCY  PROGNOSIS 
OBSERVED 


FORE¬ 

CAST 

1  \ 

2 

3 

A 

5 

TOTAL 

1 

C 

4 

2 

0 

3 

9 

2 

0 

6 

10 

A 

3 

23 

3 

1 

5 

15 

7 

3 

31 

A 

c 

4 

6 

22 

AO 

77 

s 

0 

1 

5 

16 

362 

38A 

total 

1 

20 

38 

A9 

All 

519 

NUMBER 

IF  HITS 

AOS 

PERCENTAGE 

0.7»DJ 

MULTIPLE  DISCRIMINANT  ANALYSIS 
OBSERVED 


Fo*e- 

CAsr 

i 

2 

3 

A 

5 

TOTAL 

i 

0 

2 

l 

0 

0 

3 

? 

0 

2 

1 

0 

0 

} 

3 

1 

It 

18 

10 

2 

42 

4 

0 

2 

3 

11 

3 

19 

5 

0 

3 

1 5 

78 

A06 

A52 

TOTAL 

1 

20 

38 

A9 

All 

519 

number  of  miis  at;  piscentagf  o.*a?o 


VERIFICATION  OF  &  HOUR  CEILING  FORECASTS 
NCGUIRE  AFB,  NAlGHtSTONN,  N.J. 

THE  VERIFICATION  CRITERION  IS  THE  PERCENTAGE  OF  HITS 


PERSISTENCE 

OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

S 

TOTAL 

1 

c 

0 

1 

0 

6 

9 

2 

i 

2 

6 

6 

2 

18 

J 

l 

6 

0 

7 

6 

28 

A 

l 

S 

9 

18 

23 

56 

5 

t 

2 

S 

32 

368 

A08 

TOTAL 

5 

IS 

It 

63 

AOS 

519 

number 

OF  HITS 

396 

PERCENTAGE 

0.7630 

SUBJECTIVE 

OBSERVED 


FORE- 


CAST 

1 

2 

3 

A 

5 

total 

1 

0 

1 

\ 

1 

3 

6 

2 

1 

A 

4 

0 

A 

13 

3 

1 

A 

12 

9 

6 

32 

A 

2 

3 

6 

31 

26 

68 

5 

l 

3 

8 

22 

346 

ACO 

TOTAL 

5 

15 

U 

63 

A05 

519 

NUMBER  OF  HITS  A l 3  PERCENTAGE  0.7*58 


CLIMATOLOGICAL  EXPECTENCT  OF  PERSISTENCE 
OHSERVEO 


FORE¬ 

CAST 

1 

2 

J 

A 

5 

TOTAL 

l 

0 

0 

l 

0 

1 

2 

2 

2 

1 

1 

2 

0 

6 

3 

1 

7 

13 

11 

8 

AO 

A 

C 

0 

0 

0 

0 

0 

5 

2 

7 

16 

50 

396 

A7! 

TOIAL 

5 

15 

31 

63 

AO  5 

519 

NUMBER 

OF  HITS 

A10 

PERCENTAGE 

0.7900 

FORE¬ 

CAST 

I 

2 

GROUPING 

OBSERVEO 

3  A 

5 

TOTAL 

l 

0 

0 

2 

0 

3 

5 

2 

1 

l 

2 

2 

0 

6 

3 

0 

1 

5 

2 

5 

13 

A 

1 

5 

6 

16 

9 

37 

5 

3 

8 

16 

A3 

388 

A5B 

total 

5 

15 

31 

63 

A05 

51* 

NUMBER 

OF  HITS 

A10 

PERCENTAGE 

o 

• 

§ 

LUND  CONTINGENCY  PROGNOSIS 
OBSERVED 


MULTIPLE  DISCRIMINANT  ANALYSIS 
OBSERVEO 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOIAL 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

t 

0 

0 

l 

l 

3 

S 

1 

0 

0 

0 

0 

0 

0 

2 

0 

2 

7 

9 

59 

1 7 

2 

0 

l 

1 

0 

1 

3 

) 

2 

9 

10 

13 

A 

18 

3 

2 

9 

13 

7 

3 

3* 

A 

C 

I 

A 

11 

10 

26 

A 

0 

I 

A 

IS 

2 

22 

5 

3 

3 

9 

29 

329 

373 

S 

3 

A 

13 

A  1 

3*9 

A60 

TOTAL 

S 

15 

31 

63 

AOS 

519 

TOTAL 

5 

IS 

31 

63 

AOS 

519 

NUMBER 

OF  HITS 

3S2 

PERCENTAGE 

0.6782 

NIIM8ER 

of  hits 

A2S 

PERCENTAGE 

C.8257 

C-95 


VERIFICATION  Of  2  HOUR  VISIBILITY  FORECASTS 
MCGUIRE  AFB,  WRIGHTS  TOMNi  N.J. 
tH£  VERIFICATION  CRITERION  IS  I  HE  FERCENT  A6F  Of  HUS 


PERSISTENCE 

OBSERVED 


SUBJECTIVE 

OBSERVEO 


CAST 

l 

2 

3 

A 

S 

TOTAL 

CAST 

l 

2 

J 

4 

5 

total 

3 

1 

11 

S 

0 

0 

0 

14 

1 

6 

S 

J 

0 

e 

14 

| 

; 

2 

2 

6 

6 

l 

0 

IS 

2 

3 

2 

T 

1 

2 

15 

* 

3 

I 

A 

37 

10 

4 

SB 

3 

2 

T 

41 

14 

9 

73 

% 

% 

4 

*■ 

A 

0 

0 

22 

21 

It 

SA 

4 

2 

0 

20 

25 

n 

71 

f 

1 

5 

0 

1 

IS 

22 

All 

445 

5 

1 

2 

9 

14 

404 

432 

_, 

roi 

TOTAL 

IA 

14 

•0 

54 

AA8 

412 

TOTAL 

14 

16 

SO 

54 

448 

412 

i. 

\ 

MJi 

NUMBER 

OF  HITS 

504 

PERCENTAGE 

0.R24B 

NUNRER 

OF  HITS 

480 

PERCENTAGE 

0.7843 

| 

CLIMATOLOGICAL  EXPECTENCY  Of  PERSISTENCE 
OBSERVEO 


GROUP  IMG 
OBSERVEO 


CAST 

1 

2 

3 

4 

5 

TOTAL 

CAST 

1 

2 

3 

A 

5 

TOTAL 

l 

11 

5 

0 

0 

0 

14 

1 

12 

7 

2 

0 

0 

21 

t 

l 

2 

0 

4 

2 

l 

0 

T 

2 

1 

l 

1 

0 

0 

3 

ir 

3 

s 

6 

41 

10 

4 

44 

3 

0 

6 

30 

13 

9 

SB 

£ 

4 

0 

0 

7 

9 

3 

19 

A 

1 

1 

IB 

9 

3 

32 

j 

5 

0 

t 

30 

34 

439 

504 

5 

0 

1 

29 

32 

♦  34 

A9B 

* 

£ 

TO 

TOTAL 

14 

14 

10 

54 

AAi 

412 

TOTAL 

14 

14 

10 

54 

412 

4 

NUMBER  OF  (UTS  SOL  PERCENTAGE  0.B2J5 


LUNO  CONTINGENCY  PROGNOSIS 
Or  -CAVED 


NUMBER  OF  HITS  ABB  PERCENTAGE  0.7574 


MULTIPLE  DISCRIMINANT  ANALYSIS 
OBSERVES 


2  3  A  5 


1 

it 

5 

0 

0 

0 

14 

2 

1 

4 

3 

2 

0 

10 

3 

2 

(m 

37 

12 

9 

66 

A 

0 

0 

2? 

16 

U 

49 

5 

0 

l 

It 

24 

428 

ATI 

TOTAL 

14 

16 

80 

54 

448 

61? 

ll  9 

I  l 


39 

12 

7 

44 

14 

11 

6 

31 

19 

31 

4  55 

abt 

80 

54 

44# 

412 

NUMBER  OF  MUS  496  PERCENTAGE  0.8105 


NUMBER  OF  HITS  ART  PERCENTAGE  O.RI21 
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veaif ication  of  *  moua  visibility  foaecasts 

*CCUi«E  AFB.  9AIGMTST04*,  N.J. 

THE  VERIFICATION  CAITEAtO*  IS  »Ht  AEACFHIAGF  Of  HUS 


FOAE- 

CASt 

l 

BEAS ISTENCE 

OASEAVEO 

2  5  A 

5 

ioru 

forf- 

cast 

1 

SUBJECTIVE 

OASEAVEO 

7  1  A 

5 

707  AL 

1 

1 

1  7 

? 

1 

17 

t 

l 

1  1 

\ 

1 

5 

7 

1 

7  A 

1 

7 

1  7 

0 

0  A 

\ 

J 

A 

7 

C 

0  19 

14 

14 

A  t 

i 

1 

7  l  A 

6 

9 

7« 

A 

1 

o  17 

It 

2  3 

AS 

4 

t 

1  70 

in 

JA 

7A 

5 

c 

\  t 

?7 

755 

J9A 

4 

0 

»  9 

74# 

1(7 

tout 

7 

7  57 

hi 

J95 

51A 

TOTAL 

1 

7  57 

hi 

795 

51a 

HUMEA 

OF  H|IS 

389 

Of  ACf.NTAGf 

0. 756d 

•«U"ll£R 

1)1  HITS 

JB5 

BEAClrNTAGE 

0.7490 

CLIMATOLOGICAL  EhRECIENCy  (IF  AEASISCFNCE 

ortSFRver. 


FUAl- 


CAST 

1 

2 

1 

4 

5 

TOTAL 

« 

0 

0 

2 

0 

1 

1 

7 

c 

0 

0 

0 

0 

FJ 

7 

l 

2 

11 

6 

6 

?4 

A 

0 

0 

7 

l 

7 

11 

5 

7 

5 

16 

so 

7A1 

4/4 

tout 

1 

7 

57 

S7 

795 

414 

GKltuP  INU 
OBsr»vrt 


FORt- 


CAST 

1 

2 

7 

A 

5 

TOTAL 

l 

l 

? 

A 

7 

t 

14 

• 

i> 

0 

C 

1 

1 

1 

i 

2 

l  A 

5 

6 

7  8 

4 

IS 

0 

7 

5 

7 

15 

‘s 

1 

1 

77 

45 

780 

459 

TOTAL 

1 

7 

52 

57 

795 

514 

MJFBFR  Iir  MTS  7-»7  PERCENTAGE  0.7546 


•«(*«£»  of  Ml  IS  400  PEACFNTAGf  0.77M 


FU*f- 

LUND 

COMffWNCv  prognosis 

4M4€*VfO 

FIJRf- 

FAIL!  I **LF 

discriminant 

OBSERVED 

A7HTSI1 

£ 

CAST 

1 

2 

i 

4 

s 

TOTAL 

C  AST 

l 

2 

1 

4 

5 

TOTAL 

l 

1 

l 

7 

2 

l 

l  2 

1 

? 

1 

4 

1 

1 

10 

- 

2 

0 

0 

0 

r 

1 

) 

7 

0 

0 

0 

0 

0 

0 

* 

1 

1 

1 

n 

n 

22 

41 

1 

1 

0 

?'> 

14 

17 

57 

5 

4 

l 

0 

1 1 

.» 

1C 

*0 

4 

c 

0 

4 

4 

5 

14 

S 

J 

l 

14 

TO 

161 

404 

l, 

2* 

6 

1  1 

17 

777 

477 

£ 

£ 

TOTAL 

> 

7 

s? 

4  7 

19  S 

414 

TfTAL 

1 

7 

h? 

4? 

795 

514 

IE  MITE 

146 

‘•1  ACENIAGE 

0.7 410 

WV[« 

i  of  Hi  f  S 

404 

AtACfNTAGE 

0.  7979 

i 

'£ 

f 
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MAIFlCAfKJfJ  Of  6  HOI*  mthlUIT  fO«FC*MS 
WCGUUE  *f».  HfllGHISfOUN,  *.J. 

M F  'r£*|f|C*nON  CAltEAlO*  IS  THE  ffACF*7*CF  Of  Hits 


PERSISTENCE 

SUSJECUfE 

OhSE«*£P 

OBSE«f£t> 

POKE- 

c»st 

V 

2  1 

4 

s 

i  nut 

rctF  - 
CAST 

i 

2  1 

4 

s 

TOtAL 

1 

c 

l  3 

3 

s 

12 

l 

0 

l  ? 

t 

t 

S 

2 

1 

1  4 

3 

4 

1 1 

2 

t 

l  * 

0 

3 

■» 

J 

1 

:  12 

12 

21 

<1  * 

3 

7 

1  *> 

4 

9 

22 

4 

7 

0  7 

If* 

21 

*1 

4 

C 

l  11 

17 

3* 

t*7 

5 

1 

1  11 

1** 

IAS 

1 01 

s 

2 

0  12 

M 

367 

41* 

ror&L 

’> 

*  JJ 

S3 

*l« 

Ml 

ICIU 

S 

4  17 

S3 

41(3 

SI  7 

MJPPCA 

OF  Hits 

374 

wFkCFnTAGE 

:.H2i 

r.r  nits 

1*1 

P|>t£*HAGE 

0.7602 

CLl»»IOLOGIC*t.  ext'fCtr-iCT  Of  PMSIStfSCE 


obsfkvep 

F0*E- 

C»st 

1 

2  3 

4 

s 

TOTAL 

1 

1  1 

0 

1 

3 

7 

c 

0  G 

c 

c 

r 

1 

7 

2  •» 

s 

4 

27 

4 

C 

0  0 

V 

c 

r 

5 

3 

l  77 

4*) 

413 

492 

101 M. 

S 

4  17 

S3 

417 

St  » 

MJ»«fa 

If  H|IS 

422 

PfRtr’<l  AGE 

0.7167 

GAOnPlsG 

PPSC<UfO 


FC*F~ 

CAST 

1 

2 

3 

4 

S 

tOTAf, 

t 

l 

0 

? 

2 

s 

7 

c 

3 

7 

1 

6 

* 

3 

l 

t 

4 

7 

9 

72 

4 

c 

0 

s 

1 

l 

7 

S 

4 

2 

26 

42 

400 

*74 

TI'TAL 

S 

4 

37 

S3 

419 

SI* 

S»*Hf  R 

f  M|IS 

4 

os 

Of 

9CFMACF 

0.  7«»4 

Frfcf- 

CASI 

LUNO 

t 

CQNt INGCHCT 

OHSEKff 

7  1 

r-im.NC.sis 

r 

4  S 

1«TA1 

1 

f 

1 

2 

2 

3 

2 

l 

* 

0 

t 

c 

7 

3 

1 

3 

20 

27 

it" 

4 

7 

9 

j 

7 

IS 

/*> 

V 

3 

*% 

1 1 

74 

!»■» 

411 
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CAST 
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1 
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2 

7 
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IA 

551 

575 

TOTAL 

5 

32 

12 

!■ 

5/4 

Ml 

mCICAF 

54UI 

SCCAt 

0-40012 

C-» 


PTfHV»'f1 


VEfttFICAttCM  Of  5  HCO*  CElLtNC  FORECASTS 
ATLANTIC  CITY,  N.J.  AIRFOAT 
THf  VEA  If  1C  AT  ION  CRITERION  IS  THF  HEtOKE  SKILL  SCORE 


FORE¬ 

CAST 

1 

PEASISTFNt 
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2  I  A 

*J 
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1 

r, 

l 

2 

2 

9 
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2 

t 
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6 
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6 

TO 

5 

1 

1 
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10 

* 

2A 

A 

l 

A 

fc 

It 

9 
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2 

0 

s 

2S 
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S 

20 

2A 

Si 
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SKILL 

SCORE 
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CLIMATOLOGICAL  FXPECIENf.r  Of  PERSISTENCE 


OBSERVED 
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1 

2 

3 

A 

S 
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l 

C 
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0 

A 

t> 

2 

1 

9 
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2 

3 

Vi 
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1 

A 

0 

IS 

n 

43 

A 

l 

A 
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<5 

M 

S 

2 

0 
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TOTAL 

5 

20 

24 

53 
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<*5 1 
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SKILL 

SCORE 
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SUBJECTIVE 
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1 

2 

OBSERVED 

3  A 

5 
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I 

0 

1 

0 

0 

0 

l 

2 

3 

U 

8 

A 

3 

29 

3 

1 

8 

8 

13 

10 
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A 

0 

0 
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18 

18 
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1 

0 
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18 
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5 

20 
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S3 
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SKILL 

SCORE 
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CAST 

l 

2 
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3  A 

5 
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I 

0 

l 

2 

2 

11 

16 

2 

l 

to 
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A 

29 

3 

l 

5 
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1 

T 

25 

A 

1 

A 

5 

13 

10 
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t/ 
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5 

2A 
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5 
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24 
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HEIDKf 
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L<JNO  CONTINGENCY  PROGNOSIS 
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HULIIPLE  DISCRIMINANT  ANALYSIS 
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VERIFICATION  OF  7  HOUR  CEILING  FORECASTS 
ATLANTIC  CITY,  N.J.  AIRFORT 
THE  VERIFICATION  CRITERION  IS  THE  HFIDKE  SKILL  SCORE 
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YEMF1CAU0N  OF  3  HOUR  VlSlrtUITy  MlKfCAStS 
ATLANTIC  CttY,  N.J.  A I RPOAT 
tMC  VERIFtCAUdN  CRITERION  tS  !hF  HttOKC  .Hilt  SCORE 
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>tt  5  HflMH  mtlULtfY  niPCCASfS 
ATLANTIC  CITY,  N.J.  AI9P0KT 
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-iUltlPLE  0 1  SCR  l  N  IN  AN?  ANALYSIS 
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VERIFICATION  Cf  7  HOUR  VISIBILITY  FORECASTS 
•  ATLANTIC  CJIY,  N.J.  A I RPOR I 

THE  VERIFICATION  criterion  IS  THf  HE  j  ORE  SKILL  score 


FORE¬ 

CAST 

1 

PERSISTENCE 

OBSERVED 

2  3  A 

s 
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1 

c 

0 

t 

0 

2C 

21 

2 

t 

3 

s 

l 

IS 

2S 

3 

2 
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1 
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l? 

16 

A 
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0 

0 

0 

IA 

IA 

S 
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3 

12 

13 
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10 

7 

19 

IA 
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i 

heioke 

SKILL 
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climatological  expecifncy  of  PERSISTENCE 
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1 

2 

3 

A 

5 
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1 

1 

0 

e 

10 

2 
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1 

1 

1 

A 

7 

3 

T 

l 

3 

0 

13 

20 

A 
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l 

0 

G 

7 

A 

5 

7 

3 

IA 

S3 
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612 

TOTAL 

1C 

7 

19 

Is 

60  7 

NS  7 

heioke 

SKILL 

SCORE 
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LUNO  CONTINGENCY  PROGNOSIS 
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CAST 

1 

2 

3 

4 

5 
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l 

S 

z 

S 

1 

31 
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2 
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0 

0 

C 

C 

3 

6 

3 
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6 
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A 

1 

l 

I 

1 

2S 

3? 

s 

1 

1 

2 

6 

J*  3 
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1C 

f 

IN 
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SKILL 
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1 
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2  3  A 

S 
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I 

0 

0 

0 

0 

1 

l 

2 

2 

2 

1 

0 

7 

12 

3 

1 

2 

9 

2 

13 

21 

A 

l 

3 

l 

2 

IS 

22 

s 

6 

0 
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10 
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10 

7 

19 

IA 
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HEIOKE 
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1 
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2  3  A 

5 
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0 

0  2 

2 

15 

19 

2 

1 

2  2 

0 

IS 

20 

3 

2 
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C 

19 

25 

A 

l 

0  0 
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12 

5 

6 
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12 
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10 
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IA 
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SCORE 
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RUITIPLE  01  SCR  IN  INANT  ANALYSIS 
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5 

TOTAL 

l 

l 

2  3 

0 

IA 

20 

2 

0 

0  0 
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1  A 

0 

9 

15 

4 

0 

2  A 

3 

29 

38 

* 

M 

?  a 

n 

5S5 

5HA 

rrf  al 

1C 

7  19 

14 

607 

65  7 

SC'  Af 

0.  Ml.U 

C-104 


VERIFICATION  OF  2  HCUR  CEILING  FORECASTS 
HESTOVE*  ATB,  CHICOPEE,  KASS. 

the  verification  criterion  is  the  heioae  saul  score 


PERSISTENCE 

OBSERVED 

FORE¬ 

CAST 

1 

2 

3 

4 

5 

TOTAL 

l 

8 

3 

0 

2 

2 

15 

2 

5 

8 

5 

0 

0 

18 

3 

0 

7 

27 

7 

3 

44 

4 

0 

3 

6 

4* 

35 

88 

5 

4 

3 

S 

18 

455 

485 

TOTAL 

IT 

24 

43 

71 

495 

850 

1-EIOKC 

SKILL 

SCORE 

0.6)644 

CL IMATOLOG ICAC  EXPECT FNCY  OF  PERSISTENCE 
O'JSERVEO 


FORE¬ 

CAST 

I 

2 

3 

* 

4 

TOTAL 

1 

9 

3 

0 

2 

? 

16 

2 

5 

IT 

7 

0 

r 

2  3 

3 

0 

5 

;a 

4 

) 

38 

4 

0 

5 

6 

40 

25 

86 

5 

1 

C 

«. 

15 

465 

4H  7 

TOTAL 

l  7 

24 

43 

7! 

495 

650 

HE1CKT 

SKILL 

SCORE 

0.699  ?  4 

HIND  CONTINGENCY  prognosis 
OBSERVED 

FORE- 


C*ST 

1 

2 

3 

4 

5 

10TAI 

» 

0 

0 

0 

0 

C 

r 

? 

l  3 

I  1 

5 

; 

2 

33 

* 

0 

7 

21 

7 

3 

44 

A. 

C 

3 

6 

44 

36 

flft 

5 

4 

3 

6 

ta 

4  55 

4ft6 

101  Al 

17 

?4 

43 

71 

495 

650 

nElf**’ 

!U 

r»COftf 

“  .  6 1  '7  3  * 

SUBJECTIVE 

OBSERVED 

FORE¬ 


CAST 

1 

3 

4 

5 

TOTAL 

1 

3 

•> 

0 

l 

l 

7 

2 

It 

10 

6 

c 

1 

‘30 

3 

0 

6 

24 

9 

3 

44 

4 

0 

3 

7 

44 

22 

76 

5 

3 

1 

4 

17 

468 

493 

TOTAL 

17 

24 

43 

71 

495 

650 

HE  TORE 

SKILL 

SCORE 

0.65600 

GROUPING 

OBSERVE!) 


FORE¬ 

CAST 

l 

2 

3 

4 

5 

TOTAL 

l 

9 

3 

0 

2 

2 

16 

7 

4 

10 

6 

0 

0 

20 

3 

1 

10 

28 

8 

3 

50 

4 

0 

l 

6 

42 

32 

81 

5 

3 

0 

3 

19 

458 

483 

10TAL 

17 

24 

4) 

71 

495 

650 

HEIOKE 

SKILL 

SCORE 

0.65570 

MULTIPLE  DISCRIMINANT  ANALYSIS 
OB5ERVEO 

rORE- 


CAM 

l 

2 

3 

4 

5 

total 

1 

1C 

3 

0 

2 

2 

17 

2 

4 

15 

9 

0 

0 

2ft 

3 

0 

4 

24 

6 

2 

36 

4 

r. 

? 

4 

43 

It 

60 

5 

3 

0 

6 

20 

4*0 

509 

rot  AL 

17 

?4 

*3 

71 

496 

650 

*•»  ip** 

«  4  1 1  . 

</  op  r 

> 

. 
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verification  nr  *  non*  ceiling  forecasts 

HESUIVER  Af«,  CMCOPEF,  HASS • 

twr  verification  critlrwn  is  i«r  mfioaf  sari  samf 


PERSISTENCE 

OBSERVED 

FOAE- 


CAST 

1 

z 

3 

4 

5 

lf»t  Al 

l 

3 

2 

2 

2 

7 

16 

2 

l 

9 

7 

6 

2 

25 

3 

1 

5 

24 

c 

1C 

4* 

A 

I 

4 

9 

36 

29 

79 

s 

1 

i 

9 

21 

449 

4H  7 

total 

7 

21 

51 

79 

497 

655 

HEICKE 

SKILL 

SCORE 

0.55657 

CLI«ATOLOCICAL  EXPfC  TENCv  Of  PERSISTENCE 
OBSERVED 

fORE- 


CAST 

1  2 

1 

A 

5 

tCJtAL 

1 

3  0 

C 

2 

0 

S 

2 

1  2 

0 

2 

C 

i( 

3 

1  12 

31 

12 

l? 

6  * 

A 

I  A 

9 

36 

29 

7  ** 

S 

1  3 

11 

27 

456 

49  8 

total 

7  21 

SI 

79 

497 

6  55 

HEICAE  SKJLL  SCORE  O.S67V. 


LUND  CONTI NGENCy  PROGNOSIS 
OBSERVED 


FORE¬ 

CAST 

1 

2 

\ 

4* 

5 

IOTAI 

1 

0 

0 

0 

c 

C 

C 

2 

4 

II 

9 

b 

9 

41 

3 

1 

5 

24 

b 

1C 

49 

A 

i 

5 

12 

40 

(*  7 

145 

s 

1 

0 

6 

191 

421 

total 

7 

21 

51 

7  9 

497 

655 

MflCRC 

SKILL 

SCORE 

0.45556 

SUeiCCUVE 
observe C 


FORf- 

CASI 

1 

2 

1 

4 

5 

lOUL 

1 

1 

l 

0 

0 

2 

4 

2 

5 

6 

4 

4 

5 

20 

3 

2 

10 

21 

12 

5 

49 

A 

C 

3 

15 

59 

3b 

93 

s 

l 

1 

11 

?<■ 

455 

490 

rriAi 

7 

21 

M 

79 

«*9f 

655 

me irnf 

S*UU 

SCORF 

0.54679 

GROUP  I  II. 

f>hsc»vf  n 


f  ORE- 
CAST 

1 

2 

3 

4 

6 

TOTAL 

1 

3 

3 

1 

3 

9 

21 

2 

l 

7 

6 

2 

0 

lb 

3 

1 

5 

.'0 

8 

H 

A  2 

A 

1 

5 

IS 

37 

36 

A6 

s 

l 

l 

7 

29 

442 

A»0 

TOTAL 

7 

21 

51 

79 

497 

4SS 

ME  I DUE 

UHL 

SCORE 

C.S70S0 

HOUIPlf  OISCRIHINANI  ANALYSIS 
OBSERVE  0 


FORE¬ 

CAST 

1 

2 

) 

4 

5 

total 

4 

2 

3 

2 

4 

15 

2 

1 

3 

2 

1 

1 

6 

5 

1 

;  l 

30 

12 

4 

59 

4 

* 

4 

9 

38 

25 

75 

5 

1 

1 

H 

26 

463 

499 

f  CTU 

7 

21 

51 

79 

497 

655 

tOXE 

s«m 

S'  ~«l 

C.60256 
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I F 1 C * > IOK  Of  6  HCUK  CEILING  EClRECASfS 
*E5TOvE<  * EM,  CMICGPEE,  M*SS. 

I«(  VfRIEICAIION  CR1IERIPN  l<  IMF  MFICKF  $«Ul  SCORE 


PCRSISIFNCt 

OMSfAyFM 

F0H£- 


CAST 

I 

} 

3 

4 

5 

TOTAL 

1 

0 

i 

z 

4 

9 

16 

2 

1 

2 

7 

IS 

6 

25 

i 

2 

s 

19 

15 

6 

47 

6 

1 

T 

16 

31 

32 

a? 

S 

n 

1 

5 

46 

440 

494 

fOTAl 

s 

I 8 

49 

104 

493 

669 

HEICKE 

skill 

SCORE 

0.4*729 

SUBJEC l lvF 
OBSERVED 


FORC- 

CASf 

i 

2 

ail’' 

J 

•  Lv 

4 

6 

10IAL 

l 

i 

0 

l 

c 

1 

J 

2 

2 

6 

10 

l 

l 

20 

j 

C 

*> 

?o 

ll 

3 

3V 

4 

t 

3 

'.3 

51 

39 

107 

5 

t 

4 

5 

41 

449 

500 

TUTAl 

f. 

Id 

o 

IC4 

493 

669 

MC10K* 

SKILL 

$Cf:RE 

0.52922 

ClIHAIOLOGICAL  EXPFCTFNCY  OF  PERSISTENCE 


ORSERvEH 


FORE¬ 

CAST 

1 

2 

3 

6 

5 

TOTAL 

i 

0 

1 

• 

2 

l 

•: 

2 

2 

0 

2 

l 

0 

s 

3 

2 

7 

76 

7.2 

12 

67 

5 

l 

7 

16 

II 

32 

37 

5 

i) 

3 

6 

AM 

668 

505 

TOTAL 

5 

18 

69 

IP*. 

69  3 

669 

>‘EIC<E 

SKILL 

SCORE 

P. 66d67 

GROUPING 

OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

6 

5 

TOTAL 

1 

0 

l 

3 

1 

3 

S 

2 

7 

2 

7 

6 

9 

26 

3 

0 

5 

16 

13 

6 

38 

6 

7 

6 

18 

6  I 

35 

102 

5 

1 

4 

7 

65 

660 

697 

TOTAL 

5 

1* 

69 

106 

693 

669 

HEIOKE 

SKILL 

SCORE 

0.63530 

UIKO  CONTINGENCY  PROGNOSIS 
OtiSCRVFf 


rURL- 

cast 

t  2 

1 

4 

5 

TOTAL 

« 

0  0 

0 

- 

r 

C 

2 

2  1 

4 

* 

4 

14 

3 

i  9 

36 

32 

(6 

96 

4 

r  5 

et 

42 

192 

144 

5 

'  1 

4 

*  7 

3/1 

494 

TOTAL 

4  > 

r*. 

*9) 

669 

>fic<r  % 

i  scorn 

0.  )H04#» 

MOL  f  I  Pi.  F  01  SCR  IM  INANT  ANALYSIS 


OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

*  l.  6P 

4 

s 

total 

1 

9 

l 

2 

3 

4 

10 

; 

2 

l 

1 

4 

4 

1  6 

3 

I 

27 

19 

5 

60 

4 

l 

s 

1  3 

40 

26 

85 

4 

c 

4 

6 

)<J 

454 

500 

TOTAL 

4 

1H 

6  9 

104 

49  3 

069 

Mf IC4< 

it  l 

*4  * 

0.51 6 'I 
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VERIFICATION  OF  2  HOUR  VISIBILITY  FORECASTS 
RESTORER  AFrt,  CHICOPEE,  MASS. 


THE 

VERIFICATION  CRUERIQN  IS 

THE  HEJOKE 

SKILL 

SCORE 

PERSISTENCE 

SUBJECI IVC 

OBSERVED 

OBSERVED 

FORE¬ 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

total 

CAST 

1 

2 

3 

4 

S 

TOTAL 

1 

12 

2 

2 

2 

0 

ib 

i 

4 

2 

l 

c 

0 

7 

i 

2 

5 

7 

1 

0 

15 

2 

10 

3 

9 

0 

0 

22 

3 

H 

A 

20 

S 

A 

A 1 

3 

10 

9 

32 

12 

8 

71 

A 

1 

l 

IA 

15 

1A 

AS 

4 

0 

0 

7 

24 

26 

57 

5 

1 

2 

U 

27 

52? 

561 

5 

0 

0 

5 

14 

506 

525 

TOTAL 

2A 

1A 

5A 

SO 

5A0 

68? 

TOTAL 

24 

14 

54 

50 

540 

682 

HE1CKE 

SKILL 

SCORE 

0.5C696 

HFIOKF 

SKILL 

SCORE 

0.5A223 

CLIMATOLOGICAL  E/’ECIfNCY  OF  PFRStSICNCE  GROUPING 


FORE¬ 

CAST 

1 

2 

OBSFRVEO 

3  A 

5 

total 

FORE¬ 

CAST 

1 

2 

OBSERVED 

3  A 

5 

TOTAL 

I 

5 

1 

2 

1 

C 

9 

1 

16 

A 

A 

2 

0 

26 

2 

8 

A 

6 

1 

0 

19 

2 

2 

2 

2 

0 

0 

6 

3 

9 

6 

21 

6 

A 

46 

3 

c 

8 

30 

17 

8 

68 

A 

l 

1 

IA 

15 

IA 

45 

A 

1 

0 

11 

9 

12 

33 

5 

l 

2 

11 

27 

522 

563 

5 

0 

0 

7 

22 

520 

5A9 

total 

2A 

1A 

5A 

50 

5A0 

682 

TOTAL 

24 

IA 

5A 

50 

5A0 

682 

MEICKE 

SKILL 

SCORE 

0.47441 

HEIOKE 

SKILL 

SCOR 

;C 

O.SA251 

LUND 

CONI INCENCY 

PROGNOSIS 

Hilt  I  IPLF 

oiscrininant 

ANALYSIS 

OBSERVE^ 

03SERVFD 

FORE¬ 

FORE¬ 

CAST 

1 

2 

3 

4 

5 

iniAL 

CAST 

I 

2 

3 

4 

5 

TOTAL 

1 

0 

0 

o 

0 

a 

0 

l 

18 

4 

7 

3 

0 

32 

2 

2A 

IA 

5  \ 

48 

141 

?fcC 

2 

3 

4 

3 

0 

0 

10 

3 

0 

0 

c 

0 

c 

0 

3 

3 

5 

31 

4 

2 

45 

A 

c 

0 

0 

C 

c 

0 

4 

* 

l 

9 

24 

15 

49 

5 

c 

0 

1 

2 

>99 

4C  2 

s 

C 

0 

4 

19 

521 

546 

I'OIAL 

?A 

l  a 

54 

so 

540 

682 

TOTAL 

24 

14 

54 

50 

5a0 

682 

MEICKE 

SKILL 

SCOHf 

0. 

2  3284 

hT I  Ok  f 

SPlll  • 

(*.  t> 46A2 
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Vfct  I  F  1CA  I  IQS  Of  ■*  HOUR  VISIHILIlY  ftiRfCASIS 
KtSfOVt*  AFI3,  CHICOPEE,  HASS. 

THE  V£8'*tCAI10N  CAT  TEA  ION  IS  THF  h'EIOKE  SKILL  SCORE 


PERSISTENCE  SUBJECTIVE 

OBSERVED  OBSFRVEC 


FORE¬ 

CAST 

l 

2 

3 

6 

5 

total 

FORE- 

c*< . 

1 

z 

3 

4 

6 

vom 

1 

5 

2 

10 

2 

4 

23 

1 

4 

l 

1 

0 

C 

5 

2 

1 

2 

s 

f 

4 

12 

2 

1 

l 

2 

l 

6 

9 

3  ' 

2 

6 

22 

7 

9 

66 

3 

6 

; 

23 

7 

11 

52 

A 

2 

2 

12 

12 

u 

66 

6 

3 

! 

23 

:s 

26 

70 

5 

2 

1 

12 

22 

508 

S6S 

s 

1 

t 

12 

?o 

SG2 

5  36 

TOTAL 

12 

13 

61 

63 

543 

672 

TOTAL 

12 

l  I 

61 

o 

563 

67? 

HE  TORE 

SKILL 

SCORE 

0.66366 

HE  TORE 

SKILL 

SCORE 

0*36615 

CLIHATOLOCICAL  ExPECIEUCy  OF  PERSISTENCE 
OftSER  VI  0 


FORE- 


CAST 

1 

3 

6 

5 

TOTAL 

1 

5 

1 

2 

0 

1 

7 

2 

c 

2 

1 

0 

2 

5 

3 

3 

S 

23 

t! 

7 

66 

6 

2 

6 

23 

IS 

25 

69 

s 

2 

1 

12 

22 

SOB 

565 

TOTAL 

12 

13 

61 

63 

563 

6J2 

HEICKE 

SKILL 

SCORE 

0.66672 

LUNO  CONTINGENCY  PROGNOSIS 
CSSCRVEf) 

FORE* 


CAST 

i 

2  3 

6 

5 

TOTAL 

l 

r 

0  0 

0 

0 

C 

2 

5 

6  IS 

2 

8 

35 

3 

2 

6  22 

T 

9 

46 

4 

i 

3  21 

32 

l  35 

194 

5 

1 

0  ) 

2 

3<M 

397 

IQf  At 

12 

l  3  61 

63 

543 

672 

HEICKE 

SKILL 

SCORE 

3264 ! 

FORE¬ 

CAST 

1 

2 

GROUPING 

OBSERVED 

3  «. 

s 

TOTAL 

l 

5 

4 

12 

l 

9 

31 

2 

7 

0 

B 

1 

1 

12 

3 

3 

4 

16 

7 

18 

68 

6 

0 

3 

10 

10 

19 

*2 

s 

2 

2 

IS 

24 

696 

539 

TOTAL 

12 

13 

61 

3 

563 

672 

HFIDKE 

SKILL 

SCORE 

0.63988 

*ULT!?L£  OISCKIHPUKT 

ANALYSIS 

FORE¬ 

CAST 

l 

2 

DBSEr vEO 

3  4 

5 

total 

1 

4 

3 

10 

2 

5 

22 

? 

0 

l 

0 

0 

0 

1 

3 

7 

7 

36 

16 

21 

A5 

4 

l 

l 

5 

10 

20 

37 

5 

C 

1 

10 

i  r 

699 

527 

total 

\P 

1  3 

61 

63 

56  3 

6  72 

*«f  !■}*( 

SK  HI 

sera 

C..4-4!.'/ 
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vep-ificaiion  n*  a  hoi.k  visibility  forecast^ 
kestihct  af«,  chicopef,  *as s. 

ThF  VERIFICATION  CRITERION  IS  IME  HFIOXE  SxllL  SCQ»£ 


FORE¬ 

CAST 

1 

PERSISTENCE 

0BSERVEP 

2  3  4 

S 

TOTAL 

FG»£- 

CAV 

l 

2 

SUBJECTIVE 

observed 

3  4 

S 

!OUL 

1 

2 

2 

2 

3 

14 

23 

l 

l 

1 

l 

0 

0 

3 

2 

l 

0 

\ 

2 

6 

1? 

0 

l 

7 

2 

4 

14 

3 

3 

1 

14 

9 

13 

4? 

3 

3 

3 

il 

10 

4 

31 

4 

2 

4 

7 

12 

17 

42 

4 

4 

5 

7 

13 

23 

62 

5 

1 

2 

14 

31 

472 

520 

s 

I 

1 

14 

32 

491 

539 

totac 

9 

tt 

40 

67 

522 

619 

*PML 

9 

1 1 

40 

S 1 

522 

639 

HE 1CKE 

SKILL 

SCORE 

0.34121 

Hf IOK€ 

S*SLL 

SCC«E 

0.37730 

CLIPAT0L0GIC.AL  EXPECT 

E.NCY 

OF  PERSISTENCE 

GROUPING 

05SEKVET 

OBSERVED 

FOHE- 

CAST 

l 

2  3 

4 

t 

TOTAL 

FORE¬ 

CAST 

l 

2 

3 

4 

5 

TOTAL 

1 

2 

2  7 

2 

2 

10 

1 

2 

2 

7 

2 

8 

21 

2 

l 

0  l 

0 

3 

5 

2 

i 

0 

0 

3 

10 

14 

i 

4 

2  13 

11 

7 

37 

3 

2 

4 

13 

14 

25 

58 

4 

1 

5  10 

1  3 

18 

67 

4 

2 

3 

5 

9 

37 

56 

5 

1 

2  14 

11 

472 

52C 

5 

2 

2 

15 

2f. 

442 

490 

total 

9 

11  40 

57 

522 

639 

total 

9 

11 

40 

57 

522 

639 

hEICXE 

SKILL 

SCORE 

0.33725 

HEICXE 

SX1LL 

SCORE 

0.25766 

LUND 

CONTINGENCY 

PROGNOSIS 

•MILUPLF 

01  SCR  I H 1NAM 

ANALYSIS 

FORE¬ 

CAST 

l 

OASFftVEO 

2  3  4 

5 

TOTAL 

Pfl&E- 

CAST 

1 

2 

n*sc«vf.o 

3  4 

s 

TOTAL 

• 

0 

0 

o 

0 

0 

q 

1 

? 

2 

2 

2 

1 1 

19 

2 

2 

0 

7 

♦ 

8 

IS 

2 

1 

0 

2 

0 

7 

10 

3 

4 

9 

20 

19 

42 

94 

3 

S 

4 

20 

14 

26 

49 

4 

3 

2 

14 

31 

104 

2  34 

4 

1 

3 

4 

14 

32 

56 

5 

0 

C 

> 

4 

28  M 

294 

s 

*4 

2 

10 

7/ 

446 

485 

TOTAL 

') 

1 1 

49 

47 

522 

439 

TOUl 

9 

11 

40 

5/ 

622 

539 

pf ICxf 

s<  III 

SCO** 

C. 

201  IT 

Mfr  If>A» 

N^ltl  ' 

r  o 

i*  _ 

4  \»>  '  + 

C-110 


! 


verific ation  or  3  *o<>3  ceiling  forecasts 

HASHlNGtCM  NAIIGNAi  AIRPORT 
Twf  VERIFICATION  CRITERION  IS  1M£  m£10*£  SHU  SCORE 


PERSISTENCE 

06SEAVE0 


SUBJECTIVE 

OPS£'»v£R 
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2 

3 

4 
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TOTAL 

1 

1 

0 

0 

0 

1 

2 

2 

0 

l 

X 

1 

2 

7 
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0 

1C 
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0 

12 

A 
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0 

6 

13 

4 

28 

5 

1 

1 

3 

U 
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*42 
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7 

2 

22 

32 
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4 

S 
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1 
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0 
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0 

0 

3 

0 

2 

s 

3 

c 

1 

12 

9 
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25 

* 
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0 
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13 

16 

33 

S 
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0 
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0 
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TOTAL 

2 

2 

22 

32 

*13 

S*1 

MEICKE 

SHILL 

SCORE 
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6 

19 

sm 
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21 
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3 

0 
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* 
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3 

7 
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21 
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FORE¬ 

CAST 

1 

GROUP ING 

OBSERVED 

2  3  4 

S 

total 

l 

0 

0  0 

0 

t 

A 

2 

0 

0  c 

0 

2 

2 

3 

0 

4  7 

9 

10 

JO 

4 

0 

l  7 

u 

21 

45 

4 

l 

3  7 

20 

SAT 

311 

TOTAL 

l 

8  21 

45 

60* 

All 

MF I0KE 

SKILL 

SCORE 

0.44535 

LUNO  contingency  prognosis 

ohsenvEn 


FORE¬ 

CAST 

1 

7 

> 

<1 

6 

iQTAL 

l 

0 

0 

c 

0 

C 

c 

2 

0 

y 

0 

0 

4 

4 

3 

0 

6 

9 

14 

3 

30 

4 

c 

1 

9 

7 1 

101 

1  36 

S 

1 

l 

5 

ti 

493 

5U 

TOTAL 

\ 

H 

21 

46 

606 

661 

KEICKt 

SRllt 

SC  OR  5 

0 ,  >4  7»? 
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0 

2 

0 

2 

4 
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l 

i 
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7 

3 

2 

1 

2 

4 

5 
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* 
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0 

i 

6 

13 

?i 

4 

l 

1 

2 

6 

10 

20 

5 

1 

0 

? 

IS 
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5 
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0 

7 
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5*8 

572 
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7 

13 
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3 

2 
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0.20104 
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2 
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1 

** 

< 

3 

0 
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3 

2 

2  * 

3 

5 

16 
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l 

l  * 

6 

15 

26 

* 

0 

0  ) 

* 
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6 

l 
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18 
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5 

1 

0  T 

19 

5*3 
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3 

2  1  5 

77 

56* 
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3 
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27 
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S*KL 
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SKILL 

SCORE 
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2 

i 
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0 

1 
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1 

4 
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0 

c 

3 

6 
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19 
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• 
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1 

9 
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M 
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verification  or  s  hour  visibility  forecasts 
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1 
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l 
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17 
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s 
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75 
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3 
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0 
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1 

27 
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2 
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19 
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5 
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2 
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17 
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> 
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RAShHCTON  NATIONAL  AIRPORI 

thf  ver if icai ion  CPireiunN  is  imf  urior*  skill  scorn 


FORE¬ 

CAST 

l 

persistence 

nasrsvcn 

2  T  A 

5 

total 

FORE¬ 

CAST 

l 

Sub  JCf  11  VI 

OHS  FR-yrn 

2  »  4. 

S 

total 

1 

c 

<) 

l 

0 

6 

? 

1 

0 

?  0 

o 

0 

2 

0 

0 

i 

0 

2 

2 

1 

0  0 

i 

4 

J 

r 

I 

i 

i 

6 

3 

0 

0  2 

/, 

16 

22 

A 

C 

0 

4 

4 

15 

23 

4 

0 

0  l 

1 

ft 

10 

6 

3 

l 

5 

15 

64? 

6  M 

'» 

2 

?  9 

15 

649 

677 

101  At. 

3 

2 

12 

20 

6/6 

71  1 

fOTAl. 

3 

2  12 

5  ?6 

71  1 

MEICKE 

SKIU 

SCORE 

0, 24274 
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)  A 

5 

TOTAL 

1 

4 

2 

A 

l 

0 

11 

1 

) 

A 

A 

1 

0 

12 

7 

0 

2 

6 

1 

10 

2 

0 

1 

) 

l 

0 

5 

» 

0 

A 

TS 

2H 

16 

12  T 

) 

l 

6 

76 

25 

17 

125 

4 

0 

0 

1A 

62 

1H 

HA 

A 

0 

2 

19 

56 

26 

103 

5 

0 

2 

IA 

19 

A26 

A60 

6 

0 

1 

11 

16 

♦  17 

♦AT 

fniAL 

4 

14 

ID 

101 

*60 

692 

TOTAL 

A 

IA 

11) 

101 

A60 

692 

ME ICKf 

SKILL 

SCORE 

0.61666 

HE  1  ORE 

SKILL 

SCORE 

0.60856 

LUNO  C0NI1NG4NCY  PROGNOSIS 

oust  Hvrr' 


FOH»  - 
CAST 

1 

*> 

i 

4 

5 

rniAL 

1 

( 

0 

n 

( 

0 

i* 

? 

4 

4 

9 

7 

1 

/c 

f 

c 

M 

74 

2<» 

16 

12  1 

4 

c 

0 

16 

»»4 

12 

102 

5 

; 

14 

*•» 

A12 

44  I 

lilt  Al 

4 

14 

1  l  ' 

n 

AM' 

!>•»,» 

Ml  If  M 

S*Ul 

s;ini 

C.#»n*S| 

NtJLllPlF  OISCTUHINAN7  ANALYSIS 


i  n*E- 
CAsr 

l 

2 

OBSERVED 

3  4 

6 

TOTAL 

i 

4 

1 

5 

1 

0 

13 

7 

0 

2 

3 

1 

0 

6 

\ 

0 

7 

MS 

36 

22 

15C 

4 

c 

0 

13 

46 

19 

It 

5 

0 

2 

; 

17 

A 1 9 

♦  AS 

r  HT  al 

4 

14 

It  3 

SOi 

A60 

692 

Ml lPKf 

SK  III 

Sf  I'Kf 

0.61  Hit  1 

C-129 


VERIFICATION  OF  4  UCTH  CHUM.  TORICA'  IS 
RANOOLPH  AFK*  SAN  ANT  ON  10*  IFXAS 
!HF  71  R  IF  I  CAT  ION  C»IIFR10N  IS  IMF  ML IDKT  SKILL  SCO«» 


PERSISTENCE 

OBSERVED 

FORf- 


CAST 

1 

7 

3 

A 

s 

TOTAL 

l 

0 

\ 

4 

2 

l 

11 

2 

0 

2 

9 

2 

1  3 

i 

0 

* 

39 

’9 

49 

12C 

4 

0 

l 

11 

40 

26 

78 

5 

0 

0 

Irt 

35 

40S 

459 

TO I  Al. 

c 

10 

81 

1*6 

483 

680 

HE  I CK£ 

SKILL 

SCORE 

0.429C1 

FORE¬ 

CAST 

1 

Si# J f  C  T  I  1 

orsfrvio 

?  3  4 

S 

TOTAL 

1 

0 

0  0 

5. 

0 

0 

? 

0 

2  S 

1 

0 

8 

3 

0 

6  45 

24 

7 

62 

4 

0 

1  19 

48 

47 

115 

5 

0 

1  12 

9  3 

4  29 

475 

TOTAL 

0 

10  81 

106 

483 

680 

HEIOKE 

SKILL 

SCORE 

C. 52439 

CLI“AtOLOGICAL  EXPECtENCY  OF  PERSISTENCE 


OBSERVEO 


FORE¬ 

CAST 

1 

2 

uo.c. 

I 

vru 

4 

5 

TOTAL 

l 

0 

1 

2 

1 

1 

5 

7 

0 

3 

2 

3 

0 

7 

J 

c 

7 

32 

19 

23 

81 

4 

0 

7 

27 

51 

54 

134 

5 

0 

0 

18 

35 

40S 

458 

TOTAL 

0 

1C 

81 

106 

483 

680 

GROUPING 

OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

4 

5 

total 

1 

0 

4 

3 

2 

3 

12 

■> 

0 

l 

5 

1 

2 

9 

3 

c 

4 

4*. 

28 

49 

125 

4 

c 

1 

15 

41 

44 

101 

5 

0 

0 

14 

34 

385 

433 

TOTAL 

0 

10 

81 

106 

483 

680 

he i cke  smll  score 


0.43G24 


MEIDKE  SKILL  SCORE 


0.40767 


LONG  CONTINGENCY  PROGNOSIS 


OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

«* 

5 

total 

l 

c 

0 

0 

C 

C 

? 

2 

c 

6 

8 

2 

t 

1  7 

1 

0 

3 

42 

24 

4C 

.0  ) 

4 

r 

1 

It 

51 

62 

1  3ft 

6 

* 

o 

15 

29 

38* 

<.24 

TC*  Al 

C 

10 

81 

IV. 

46  > 

6R 

HMr<r 

SKIU 

sew 

0.4  367' 

MULTIPLE  discriminant  ANALYSIS 
OBSERVED 


FORE¬ 

CAST 

i 

2 

’XT'  XL''  1 

3 

4 

5 

total 

1 

0 

5 

4 

i 

0 

10 

2 

0 

0 

C 

XS 

V 

C 

0 

3 

0 

4 

51 

3^ 

49 

142 

4 

l 

1  1 

-l 

36 

H  7 

6 

„> 

9 

IS 

*A 

39m 

4  39 

total 

<■3 

10 

81 

1'S 

48  3 

680 

m*. 

' *  III 

s(  J 

C-130 


VERIFICATION  OF  6  HC'IR  CEILING  FORECASTS 
RANDOLPH  AF6.  SAN  ANIONIC*  TEXAS 
IHE  VERIFICATION  CRITERION  IS  TOE  HEIOKC  S< ILL  SCORE 


PFkSISIFNCE 

OBSFRVEO 


l 

0 

l 

3 

5 

2 

n 

2 

0 

l 

6 

3 

3 

13 

3 

i 

fc 

79 

23 

59 

119 

<* 

0 

z 

IB 

.’8 

30 

7  8 

5 

1 

3 

2* 

AO 

389 

457 

torn 

3 

13 

do 

ON 

A83 

678 

SUBJECTIVE 

OBSFRVEO 


3 

A 

S 

IOTA 

0 

1 

0 

1 

6 

l 

0 

10 

<*e 

21 

26 

103 

19 

38 

38 

96 

7 

IB 

A19 

A68 

dO 

99 

AR3 

0  78 

HEIORE  SKILL  SCORF 


0.317T2 


MCiOKC  SKILL  SCORE 


0.A8299 


CLIKATOl  OGICAL  EKPECTFnCY  OF  PERSISTENCE 
OBSERVED 


GROUPING 

CBSERVEO 


FORE¬ 

CAST 

1 

2 

3 

•• 

s 

TOTAL 

FORE¬ 

CAST 

l 

2 

i 

A 

5 

TOTAL 

l 

0 

0 

2 

2 

l 

S 

1 

0 

1 

1 

3 

3 

• 

2 

0 

G 

? 

0 

0 

2 

2 

0 

l 

A 

3 

1 

9 

3 

7 

8 

22 

16 

31 

81 

3 

l 

3 

31 

23 

37 

95 

A 

0 

0 

26 

37 

58 

171 

A 

l 

5 

15 

31 

68 

120 

s 

l 

5 

28 

32 

39  3 

A69 

5 

1 

3 

29 

39 

3  7A 

*A6 

TOTAL 

3 

13 

80 

99 

A83 

678 

TOTAL 

3 

13 

80 

99 

*83 

678 

BEICKE 

SKtU 

wine 

0.31389 

MEIOKE 

SKILL 

SCORE 

0. 

29775 

LUNC  CONTINGENCY  PROGNOSIS 
OBSERVED 


IWLUPLE  OISCRIMNANT  ANALYSIS 
OBSERVED 


7 

7 

6 

19 

12 

16 

51- 

3 

1 

l 

2 

17 

75 

c 

r 

37 

so 

91 

101 

c 

. 

1 

7? 

3  1 

1*9 

AW 

*p 

fOf  Al 

\ 

1  \ 

80 

■>9 

483 

67* 

HfirKf  SKllt  SCORE 


o.?mc 


A3 

30 

78 

112 

13 

2« 

60 

101 

77 

3d 

395 

457 

FO 

99 

A83 

678 

>(E  I  OKI  SKILL  SC  OR  l 


0. 


C-I3J 


VCR  IF  1CAI  ION  OF  2  HOUR  VlSIBILlfY  FIlFCCASI  S 
Randolph  afu,  ran  antpnio.  Texas 
ThF  VERIFICATION  CRITERION  IS  The  HE | ORE  SKILL  SCORE 


PERSISTENCE 

OBSERVCO 

FORE¬ 

CAST 

l 

2 

3 

A 

5 

IOTAL 

1 

A 

0 

3 

1 

4 

12 

2 

1 

1 

2 

1 

0 

5 

) 

3 

0 

7 

3 

5 

IB 

A 

C 

1 

6 

A 

7 

1  8 

5 

t 

2 

4 

IS 

626 

649 

total 

9 

A 

2} 

2A 

642 

702 

HEICKE 

SKILL 

SCORE 

0.37515 

CLIMATOLOGICAL  £X»ECTFNCY  UF  PERSISTENCE 
OBSERVED 


FORE- 


CASI 

l 

2 

3 

4 

5 

total 

l 

4 

0 

3 

l 

A 

12 

2 

0 

0 

0 

0 

0 

0 

3 

4 

0 

9 

3 

s 

21 

A 

A 

l 

4 

2 

s 

12 

5 

i 

3 

r 

Id 

62B 

65  7 

total 

9 

A 

23 

2* 

6A2 

702 

PFIDKE 

III 

SCORE 

0.33470 

SURJCCI IVE 
OBSERVED 


FORE¬ 

CAST 

l 

2 

* 

4 

s 

TOTAL 

l 

1 

1 

2 

0 

0 

A 

2 

2 

0 

l 

0 

2 

s 

3 

A 

0 

8 

6 

7 

25 

A 

0 

l 

8 

6 

13 

23 

5 

2 

2 

4 

12 

620 

6A0 

total 

•> 

A 

23 

24 

6A2 

702 

heioxe 

SKILL 

SCORE 

0. 35620 

GROUPING 

OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

3 

0 

2 

1 

3 

9 

2 

1 

0 

4 

3 

3 

1 1 

3 

3 

l 

TO 

3 

6 

23 

4 

1 

l 

2 

2 

4 

10 

5 

1 

2 

5 

15 

626 

6A9 

TOTAL 

9 

4 

23 

24 

642 

702 

HEICKF 

SKU  . 

SCORE 

0.36516 

LUNO  CONTINGENCY  PROGNOSIS 
O'JSFRVID 


FORE¬ 

CAST 

l 

2 

3  • 

5 

total 

1 

6 

l 

4 

2 

A 

17 

2 

r 

0 

0 

0 

0 

c 

; 

3 

0 

f 

4 

6 

20 

A 

c 

3 

10 

14 

95 

122 

5 

1 

D 

1 

4 

5  3  7 

44  3 

TOTAL 

> 

4 

2  3 

*4. 

6A? 

702 

HF ICKE 

SKILL 

scour 

0.27644 

MOLiIPLE  01  SCR  I M  INANT  ANAIYSIS 


FORE¬ 

CAST 

1 

2 

QASERVCD 

3  4 

4 

total 

1 

2 

0 

2 

1 

0 

5 

? 

t 

0 

0 

0 

1 

2 

3 

3 

1 

12 

4 

h 

2B 

4 

2 

0 

3 

3 

12 

4 

l 

3 

6 

I  *> 

6  »' 

655 

I'M  AL 

9 

4 

23 

24 

642 

70  2 

mT  [CKi 

HI 

S(  <* 

r-trv> 


VERIF1CA1I0N  Of  A  HOI  U  VISlItllllY  MIHfCASIS 
RANDOLPH  Af  H  *  'AS  ANIONK,,  TE*A< 
iMf  VERIFICATION  CRITERION  15  THE  HE IOKF  SkILL  SC(I«E 


EOftf- 

c*sr 

i 

PERSISTENCE 

OBSERVED 

7  3  A 

A 

total 

i 

i 

0 

? 

1 

<* 

17 

2 

0 

0 

2 

0 

3 

s 

3 

0 

0 

A 

3 

a 

15 

4 

c 

0 

A 

2 

i? 

la 

S 

c 

0 

7 

8 

617 

632 

total 

1 

0 

19 

1A 

6  A  8 

662 

hEICKE 

Skill 

SCORE 

0.3661 1 

SUBJECTIVE 

ORSERVLO 


FORE¬ 

CAST 

l 

A  1  1 

2 

3 

HU 

A 

s 

roiAL 

I 

r. 

0 

0 

c 

0 

G 

2 

0 

0 

0 

c 

1 

1 

3 

0 

0 

7 

A 

5 

16 

A 

0 

0 

A 

3 

13 

20 

3 

t 

c 

8 

/ 

629 

6AS 

total 

1 

0 

19 

IA 

6AB 

682 

HEIOKE 

SKILL 

SCORE 

0.A61S6 

CLIMATOLOGICAL  EXPECTFNCY  OF  PERSISTENCE 


OBSERVED 


FCRE- 

CASI 

U 

2 

3 

A 

s 

total 

1 

0 

0 

1 

i 

A 

0 

2 

C 

3 

C 

0 

0 

c 

3 

0 

3 

<» 

2 

13 

2  3 

A 

C 

0 

l 

3 

1 

5 

s 

l 

0 

9 

H 

630 

6A8 

total 

l 

0 

19 

6A6 

682 

HEICKE 

SKILL 

SCORE 

0.46931 

GROUPING 

OBSERVED 


FORE¬ 

CAST 

‘ 

2 

3 

A 

s 

total 

1 

1 

0 

3 

1 

6 

u 

2 

c 

0 

2 

0 

A 

6 

3 

0 

0 

A 

A 

17 

25 

A 

0 

0 

1 

l 

12 

I* 

5 

A 

0 

9 

b 

609 

676 

TOTAL 

1 

0 

19 

l  A 

646 

662 

MC I OKE 

SKILL 

SCORE 

0. 

3120* 

LUND  CONTINGENCY  prognosis 


OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

4 

t 

> 

total 

1 

c 

0 

3 

f 

s 

8 

2 

0 

r 

- 

C 

C 

i 

3 

1 

0 

S 

A 

1A 

2*s 

<• 

r 

0 

n 

9 

l  30 

149 

s 

c 

3 

i 

I 

A99 

SOI 

total 

l 

0 

19 

14 

6*E 

6H? 

h£  IC*cf 

SKILL 

SCORE 

0.197SI 

M'ETiPLE  discriminant  ANALYSIS 


OBSERVED 


C  AST 

1 

2 

3 

f  cu 

A 

5 

total 

1 

! 

0 

3 

0 

l 

5 

2 

0 

0 

n 

0 

0 

0 

3 

0 

0 

6 

s 

21 

32 

A 

c 

0 

s 

s 

16 

76 

3 

c 

3 

s 

A 

610 

619 

TOTAL 

1 

0 

19 

14 

646 

667 

H* ir*t 

Sk  III 

SC  Orff 

0. a7C  SA 

C-13.-J 


VlAlMCAflUN  OF  6  Mf»'K  VISIBIIIFV  rcwECASIS 
RANDOLPH  4F8,  SAN  ANTGNIQ.  TfAAS 
:h£  /ERlrlCAlins*  CRITERITN  IS  TMf  MUOKf  S*Ul  SCOPE 


FORE¬ 

CAST 

t 

PEASISIESCE 

OBSERVE!) 

7  3  4 

5 

IO!>t 

t 

c 

0 

2 

3 

7 

1? 

2 

c 

0 

2 

C 

3 

S 

3 

0 

t 

0 

I 

t  ) 

IS 

A 

*■ 

0 

£* 

2 

16 

la 

*> 

l 

I 

10 

lu 

61C 

637 

total 

1 

2 

l  A 

T6 

649 

662 

mEIC*F 

SKILL 

SCORE 

C.2J6X8 

CLIMATOLOGICAL  6XP2CTFNCY  of  PERSISTFNCt 
OBSFRVFO 


FORE¬ 

CAST 

j 

2 

3 

A 

S 

TOTAl 

l 

c 

0 

0 

1 

0 

l 

2 

c 

0 

i 

0 

c 

0 

1 

0 

l 

2 

2 

74 

<i 

0 

0 

r 

\ 

3 

4 

S 

i 

l 

12 

\2 

62? 

651 

lOlai 

i 

2 

tA 

16 

649 

687 

UEICHE 

SKILL 

SCORE 

0.70651 

SUBJECT ! VF 
OkSFSVM 


FORE¬ 

CAST 

1 

2 

3 

4 

5  T'MAL 

1 

0 

C 

Q 

1  t 

? 

0 

0 

0 

l  1 

1 

i 

0 

A 

*> 

?  I  7 

4 

( 

1 

3 

1 

l  3  16 

A 

*> 

i 

9 

r 

>.??  6A7 

total 

l 

2 

S* 

16 

6*9  6*2 

Mf  II3XE 

SKILL 

SCOPE 

6. 36008 

FORE¬ 

CAST 

i 

CROUP  INC 

CRSERVID 

2  3  4 

5 

TOTAl 

» 

0 

1  2 

2 

18 

73 

2 

c 

0  7 

! 

n 

14 

3 

0 

0  3 

6 

23 

37 

A 

0 

0  7 

c 

4 

6 

s 

1 

l  5 

7 

593 

607 

irr  ai 

I 

7  14 

16 

6A9 

682 

hEIDKE 

SKILL 

SCORE 

0. 25108 

U»NC  CONTINGENCY  prognosis 


ORS!  *>Vl  « 


FO*U- 

CASI 

1  2 

3  4 

5 

total 

MULTIPLE  DISCRIMINANT  ANALYSIS 
OBSERVED 

■  JP£- 

•Sf  I  2  3  4  s  TOTAL 


1 

0 

r 

A 

0 

c 

£ 

I 

0 

A 

2 

2 

2 

6 

2 

■> 

3 

1 

2 

t 

* 

c 

5 

0 

l 

1 

1 

i 

( 

l 

7 

4 

1  3C 

142 

3 

0 

l 

4 

3 

1  1 

!  > 

A 

i 

3 

3n 

4  2 

4 

l 

> 

3 

2 

1  7 

2  3 

5 

1 

4 

8 

4  79 

*92 

s 

I 

S 

9 

618 

6  3  3 

rri  ai 

i 

2 

IA 

1  * 

M 

f  R2 

1  1  AI 

l 

2 

1  4 

I  *» 

449 

442 

••Flf**  '-•'III  St<»u 


**»  {, 


*.  - 


'  .  I* 


;  r 


t 


VERIFICATION  Of-  2  HOUR  CEILING  FORECASTS 
.  MCGUIRE  AES,  VR IGHTSTOHN,  N.J. 

THE  VERIFICATION  CRITFRION  IS  I HE  HEIOKE  SKILL  SCORE 


PERSISTENCE 

OBSERVED 


SURJECTIVE 

OBSERVED 


FORE- 


CAST 

l 

2 

3 

A 

S 

TOTAL 

l 

« 

3 

1 

0 

1 

13 

2 

3 

13 

3 

2 

0 

21 

3 

0 

5 

22 

6 

3 

36 

A 

0 

1 

9 

29 

25 

6A 

5 

3 

1 

A 

29  , 

,  AAG 

A77 

TOTAL 

1A 

23 

39 

66 

A69 

61 1 

HEIOKE 

SKILL 

SCORE 

0. 61177 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

« 

1 

1 

0 

A 

a 

2 

3 

10 

5 

c 

2 

20 

3 

2 

11 

16 

s 

6 

A3 

A 

0 

1 

13 

33 

23 

70 

5 

’A 

0 

A 

25 

A3A 

467 

total 

IA 

23 

39 

66 

469 

611 

HEIOKE 

SKILL 

SCORE 

0.5*479 

CLIMATOLOGICAL  EXPECTENCY  OF  PERSISTENCE 
OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOTAL 

1 

8 

3 

1 

0 

1 

13 

2 

2 

8 

2 

I 

0 

—  13 

3‘ 

l 

10 

23 

7 

3 

AA 

A 

0 

1 

9 

29 

25 

6A 

5 

3 

l 

A 

29 

AAO 

A77 

TOTAL 

1A 

23 

39 

66 

A69 

611 

HEICKE 

SKILL 

SCORE 

0.99549 

LUND  CONTINGENCY  PROGNOSIS 
OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOTAL 

t 

0 

0 

0 

0 

0 

0 

2 

a 

17 

A 

2 

1 

35 

3 

0 

A 

24 

a 

7 

46 

A 

0 

0 

6 

19 

7 

32 

5 

3 

2 

5 

3A 

ASA 

498 

TOIAL 

14 

23 

39 

66 

A69 

fell 

HEICKE 

SKILL 

SCORE 

0.60121 

GROUP ING 
OBSERVED 

FORE- 


CAST 

l 

2 

3 

A 

5 

TOTAL 

1 

8 

A 

l  . 

0 

1 

14 

2 

3 

a 

3 

1 

0 

18" 

3 

0 

6 

27 

9 

3 

45 

A 

0 

l 

5 

33 

28 

67 

5 

3 

l 

3 

23 

437 

.467 

TOTAL 

14 

23 

39 

66 

449 

ill 

HEIOKE 

SKILL 

SCORF 

0.6)617 

MULTIPLE  OISCRIM INANT  ANALYSIS 
OBSERVED 


FORE- 


CAST 

l 

2 

3 

A 

5 

TOTAL 

1 

9 

3 

1 

1 

2 

14 

,2 

2 

12 

3 

l 

0 

19 

3 

l 

6 

25 

5 

2 

39 

A 

0 

l 

7 

32 

18 

58 

5 

2 

1 

3 

27 

AA7 

480 

TOTAL 

14 

23 

39 

66 

449 

.*11. 

HEIOKt 

SKIIL 

SCORF 

0.66077 

C-135 


VERIFICATION  OF  4  HOUR  CFlLlNG  F UKECAS T S 
MCGUIRE  AFB,  RRIGHf STOWN.  U.J. 

THE  VERIFICATION  CRI TER  ION  IS  IMF  HE  I  ORE  SKILL  SCORE 


FORE¬ 

CAST 

1 

PERSISTENCE 

OBSERVE" 

2  J  A 

5 

TOTAL 

1 

0 

A 

2 

0 

3 

9 

2 

0 

a 

7 

2 

1 

It) 

j 

1 

? 

lo 

A 

A 

2  7 

A 

0 

5 

6 

16 

29 

S6 

5 

li 

1 

7 

2? 

37A 

409 

TOTAL 

1 

20 

3H 

A-} 

All 

519 

hEICKE 

SKILL 

SCORE 

0.50920 

fore¬ 

cast 

l 

SUHJECItVF 

OBSERVED 

2  3a 

5 

total 

1 

0 

3 

0 

0 

2 

5 

7 

1 

A 

4 

l 

l 

ll 

3 

0 

7 

u 

9 

5 

35 

A 

0 

2 

9 

21 

28 

62 

S 

0 

A 

U 

16 

375 

A06 

TOTAL 

1 

20 

A9 

All 

519 

H6IDKE 

SKILL 

SCORE 

0.52076 

CLIMATOLOGICAL  EXPFCTENCY  OF  PERSISTENCE 


FORE¬ 

CAST 

l 

OBSERVED 

2  3  A 

5 

TOTAL 

l 

C 

1 

0 

0 

l 

2 

2 

0 

3 

5 

0 

3 

16 

3 

1 

5 

20 

6 

A 

36 

4- 

0 

5 

6 

16 

29 

56 

5 

0 

1 

7 

27 

374 

409 

TOTAL 

■- 1 

20 

38 

*9 

All 

519 

HEIOKE 

SKILL 

SCORE 

0.52669 

LUND  CONTINGENCY  PROGNOSIS 
OBSERVE!! 


FORE¬ 

CAST 

l 

2 

1 

4 

5 

TOTAL 

1 

c 

0 

0 

C 

0 

0 

2 

0 

7 

9 

* 

6 

26 

3 

1 

B 

18 

B 

3 

3* 

A 

3 

A 

7 

29 

85 

125 

•5- 

0 

l 

A 

H7 

310 

TOTAL 

1 

20 

38 

49 

All 

519 

hE ICkF 

SKILL 

SCORE 

0.A3103 

GROUPING 

OBSERVED 


FORE- 


CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

0 

A 

3 

0 

3 

10 

2 

0 

a 

5 

1 

2 

16 

3 

i 

2 

15 

5 

2 

25 

A 

c 

5 

8 

18 

29 

6C 

5 

0 

l 

7 

25 

375 

AOS 

total 

l 

20 

38 

A9 

All 

519 

HEIOKF 

SKILL 

SCORE 

0c5l94! 

MOLTIPLE  DISCRIMINANT  ANALYSIS 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

total 

l 

0 

3 

2 

0 

2 

1 

2 

0 

2 

l 

0 

t 

A 

3 

1 

II 

23 

12 

5 

52 

A 

0 

2 

5 

19 

IA 

AO 

5 

0 

2 

7 

16 

389 

416 

total 

1 

20 

38 

49 

All 

519 

HFIOKC 

SKILL 

SCORE 

0.58965 

C-136 


VERIFICATION  OF  6  HOUR  LEILING  FORECASTS 
RCGUIRE  AFH,  WRIGHTS  TOWN*  N.J. 

THE  VERIFICATION  CRITERION  IS  ThE  HEIOKE  SKILL  SCORE 


RERSISTENCE 

observed 

FORE- 


CASI 

I 

>. 

i 

4 

5 

TO  f. 

1 

0 

0 

3 

0 

6 

9 

2 

2 

2 

6 

6 

2 

10 

3 

I 

6 

8 

7 

6 

28 

% 

1 

5 

9 

18 

23 

56 

5 

1 

2 

5 

32 

368 

4»0R 

TOT  41 

5 

15 

31 

63 

405 

519 

HEIOKE 

SKILL 

SCORE 

0.4266? 

CL1RATO LOGICAL  EXPCCTENCY  OF  PERSISTENCE 


FORE¬ 

CAST 

I 

2 

OBSERVED 

3  4 

5 

TOTAL 

I 

0 

0 

1 

0 

l 

2 

2 

2 

1 

1 

2 

0 

6 

3 

I 

7 

15 

11 

13 

47 

4 

l 

5 

9 

18 

23 

56 

5 

I 

2 

5 

32 

36B 

408 

total 

5 

15 

31 

63 

403 

519 

HEIOKE 

SKILL 

SCORE 

0.45204 

SUBJECTIVE 

OBSERVED 


FORE¬ 

CAST 

I 

2 

3 

4 

5 

TOTAL 

l 

0 

I 

l 

1 

3 

6 

2 

1 

4 

4 

0 

4 

13 

3 

1 

4 

12 

9 

6 

32 

4 

2 

3 

6 

31 

26 

68 

5 

1 

3 

8 

77 

366 

400 

TOTAL 

5 

15 

31 

63 

405 

519 

HEIOKE 

SKILL 

SCORE 

0.51495 

GROUPING 
.  OBSERVED 


fORE- 


CAST 

1 

2 

3 

4 

5 

TOTAL 

l 

0 

0 

2 

0 

3 

5 

2 

2 

l 

2 

1 

1 

9 

3 

0 

2 

6 

3 

10 

21 

4 

1 

6 

12 

30 

55 

104 

5 

2 

6 

9 

27 

336 

ISO 

tqjal 

5 

15 

31 

63 

405 

519 

HE  I ORE 

SKILL 

SCORE 

0. 36249 

LUNO  CONTINGENCY  PROGNOSIS 
OBSERVED 


FORE¬ 

CAST 

i 

2 

3 

4 

5 

TOTAL 

I 

c 

2 

6 

9 

56 

71 

7 

0 

0 

2 

1 

5 

t) 

3 

h 

9 

14 

15 

9 

49 

4 

i 

I 

8 

1  7 

38 

65 

5 

2 

3 

3 

21 

297 

326 

TOT  *1 

5 

lr> 

31 

63 

405 

51  1 

pc igki 

SKlll 

SCORE 

0.29167 

MULTIPLE  DISCRIMINANT  ANALYSIS 


OBSERVED 


FORE¬ 

CAST 

1 

2 

i 

4 

5 

lOTAl 

l 

I 

0 

1 

1 

2 

5 

2 

0 

2 

2 

0 

3 

T 

3 

7. 

8 

15 

9 

3 

37 

4 

I 

1 

8 

25 

23 

60 

5 

1 

2 

5 

28 

334 

410 

T0TA1 

5 

15 

3t 

63 

405 

517 

Hf 1  OK f 

SKlll 

SCORE 

0.61  >49 

VFRlf  ICATION  OF  2  NOW  VISIBILITY  TflRfCASTS 
MCGUIRE  AFB.  NRlGHiStOWN,  S.J. 

IHE  VER IF IC AT  I  ON  CRITERION  IS  IMF  HE1DKF  SKILL  SCORE 


FORE¬ 

CAST 

1 

PERSISTENCE 

ORSERVfD 

2  3A 

5 

IOTA 

1 

11 

5 

0 

0 

0 

16 

2 

2 

6 

6 

l 

0 

15 

3 

1 

A 

37 

10 

6 

58 

.A 

0 

G 

22 

21 

U 

5A 

5 

C 

l 

15 

22 

A31 

A69 

TOTAL 

IS 

16 

80 

SA 

AA8 

612 

HE1CKE 

SULL 

SCORE 

0.55871 

CUHAIOLOGICAL  CXPECTENCY  OF  RERS!  STENCE 
OBSFRVEO 


FORE- 


CAST 

1 

2 

3 

A 

5 

TOTAL 

-  1 

11 

5 

0 

U 

0 

16 

2 

0 

A 

2 

1 

0 

1 

J 

3 

6 

41 

to 

6 

66 

A 

.0 

0 

22 

71 

11 

5A 

r.s 

Ct 

1 

15 

A31 

A69 

TOTAL 

1A 

16 

ac 

5a 

A*e 

61.- 

Hf IDKfc 

SKILL 

SCORE 

0.56610 

LUNC  CONTINGENCY  PROGNOSIS 
OBSERVE!' 


FORE¬ 

CAST 

l 

7 

3 

A 

5 

TOTAL 

1 

C 

0 

0 

0 

C 

2 

17 

9 

7 

0 

0 

23 

1 

7 

6 

AC 

15 

13 

76 

A 

C 

0 

23 

18 

18 

56 

5 

c 

1 

15 

71 

Ai> 

A5A 

101  AL 

1A 

16 

BO 

5A 

AAR 

617 

flEICKf 

SKILL 

SCORF 

0.AB761 

SUBJECTIVE 

O8SERVF.0 


FORE¬ 

CAST 

t 

2 

3 

A 

5 

TOT  Al 

1 

6 

5 

3 

0 

C 

1A 

7 

3 

2 

1 

1 

2 

15 

3 

2 

7 

AL 

1A 

9 

73 

A 

2 

0 

20 

25 

31 

78 

5 

l 

2 

9 

1A 

406 

A32 

TOTAL 

'.A 

16 

80 

5A 

44A 

612 

ME  1  'RE 

SKILL 

SCORE 

0.50201 

GROUPING 

OBSERVEO 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

total 

1 

12 

7 

A 

0 

0 

23 

2 

1 

l 

t 

0 

0 

3 

3 

0 

6 

32 

15 

9 

62 

A 

1 

1 

32 

19 

8 

61 

5 

c 

1 

11 

20 

A31 

A63 

total 

IA 

16 

80 

5A 

AA8 

617 

HE [DUE 

SKILL 

SCORE 

0.52036 

MULTIPLE  OJ  SCR  IN  INANT  ANALYSIS 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

l 

l? 

9 

7 

0 

0 

28 

7 

1 

1 

1 

c 

0 

3 

3 

l 

5 

A3 

IA 

8 

71 

A 

0 

1 

20 

25 

20 

u6 

5 

0 

0 

9 

15 

A20 

AAA 

igtal 

IA 

16 

80 

5a 

*A8 

612 

hF  It'Kl 

SkIU 

SCORE 

0.668  >8 
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VERIFICATION  OF  4  HOUR  VISIBILITY  FORECASTS 
MCGUIRE  AFB,  WRIGHTSTOWNt  H.j. 

THE  VERIFICATION  CRITERION  IS  THE  HEIDKE  SKILL  SCORE 


RERSISTENCE 

OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

I 

l 

i 

7 

2 

1 

12 

2 

I 

3 

A 

3 

2 

13 

3 

0 

0 

19 

IA 

1A 

AT 

A 

l 

0 

13 

II 

23 

AS 

S 

0 

3 

9 

27 

355 

39A 

TOTAL 

3 

7 

52 

57 

395 

5!  A 

HEIDKE 

SKILL 

SCORE 

0.37989 

CLIMATOLOGICAL  EXRECTENCY  OF  RERSISTENCE 


i 

FORE¬ 

CAST 

1 

OBSiERVEO 

2  3  A 

5 

TOTAL 

1 

0 

0 

2 

0 

1 

3 

2 

0 

0 

0 

0 

0 

C 

3 

2 

A 

26 

19 

16 

69 

A 

1 

0 

13 

11 

23 

Af 

5 

0 

3 

9 

27 

355 

39A 

TOTAL 

3 

7 

52 

57 

395 

S1A 

ME1CKE 

SKILL 

SCORE 

0.A003B 

SUBJECTIVE 

OBSERVED 

FORE- 


CAST 

1 

2 

3 

A 

5 

total 

l 

1 

1 

1 

1 

1 

5 

2 

0 

0 

A 

1 

3 

8 

3 

1 

2 

It 

t 

9 

3t 

A 

1 

1 

20 

IB 

3A 

7A 

5 

•  0 

3 

9 

29 

3A8 

369 

TOTAL 

3 

7 

52 

57 

395 

51A 

tlEIOKE 

SKILL 

SCORE 

0.3676A 

GROUR  INC 
OBSERVED 


FORE- 


CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

l 

2 

8 

2 

1 

IA 

2 

1 

0 

t 

0 

3 

5 

3 

1 

2 

18 

1A 

13 

At 

A 

0 

0 

10 

10 

13 

33 

5 

0 

3 

15 

31 

365 

*1A 

TOTAL 

3 

7 

52 

57 

395 

51A 

HE10KE 

SKILL 

SCORE 

0.36067 

LUNO  CONTINGENCY  RROGNOSIS  MULTIRLE  DISCRIMINANT  ANALYSIS 


FORE¬ 

CAST 

l 

OBSERVED 

2  3  A 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

OBSERVED 

3  A 

5 

T07AI 

1 

0 

0 

0 

0 

0 

0 

l 

2 

A 

7 

3 

1 

17 

2 

I 

l 

7 

2 

l 

12 

2 

0 

0 

0 

0 

0 

C 

3 

1 

) 

20 

20 

26 

70 

3 

1 

0 

28 

24 

19 

72 

A 

1 

0 

19 

15 

27 

62 

A 

0 

0 

to 

12 

23 

45 

5 

0 

3 

& 

20 

3A1 

370 

5 

0 

3 

t 

16 

352 

380 

TOTAL 

3 

» 

S? 

57 

395 

514 

total 

3 

7 

52 

57 

395 

514 

HtlCKF 

SK  III 

SCOFF 

0, 

►  36645 

HEIDKE 

SKILL 

SCURF 

0.43074 

C-139 


J 


l 

t 

► 

p  VERIFICATION  OF  6  HOUR  VSSIftll  ITY  FORFCAS1S 

'  MCGUIRE  AFB,  MR IGHT S TOWN*  N.J. 

,  THE  VERIFICATION  CRITERION  >5  THE  HEIOKf  SKILL  SCORE 


PERSISTENCE 

SUBJECTIVE 

FORF- 

CAST 

1 

OBSERVED 

2  3a 

S 

TOTAL 

FORE¬ 

CAST 

1 

2 

OBSERVER 

3  A 

5 

TOTAL 

1 

0 

1 

3 

3 

5 

1? 

1 

0 

1 

2 

I 

I 

S 

2 

l 

1 

A 

3 

A 

13 

2 

1 

1 

A 

0 

3 

9 

3 

1 

1 

12 

12 

21 

AT 

3 

2 

1 

6 

A 

9 

22 

A 

2 

0 

7 

16 

23 

AB 

A 

0 

1 

13 

17 

36 

67 

5 

1 

1 

11 

19 

365 

397 

5 

2 

0 

12 

31 

369 

A1A 

TOTAL 

5 

A 

3T 

S3 

A16 

517 

JOTAL 

5 

A 

37 

S3 

A1B 

517 

HEICKE 

SKILL 

SCORE 

0.39190 

HEIOKF 

SKILL 

SCORE 

0.34683 

CLIMATOLOGICAL  EXMECTENCV  OF  PERSISTENCE  GROUPING 

OBSERVED  OeSERVEO 


'ORE- 

CAST 

l 

2 

3 

A 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

l 

0 

1 

1 

0 

1 

3 

1 

0 

1 

2 

3 

5 

11 

2 

0 

0 

0 

0 

0 

0 

2 

1 

0 

2 

1 

8 

12 

3 

2 

2 

17 

15 

25 

61 

3 

2 

2 

13 

16 

30 

63 

A 

2 

0 

A 

19 

27 

56 

’  A 

1 

0 

11 

12 

28 

52 

f 

5 

1 

1 

11 

19 

365 

397 

5 

1 

1 

9 

21 

3A7 

379 

TOTAL 

5 

A 

37 

S3 

A18 

517 

TOTAL 

5 

A 

37 

53 

418 

517 

HEIDKE 

SKILL 

SCORE 

0.42220 

HEIOKf 

SKILL 

SCORE 

0.  32354 

LUNG  CONTINGENCY  PROGNOSIS  MULTIPLE  DISCRIMINANT  ANALYSIS 

OBSERVED  OBSERVED 


FORE¬ 

CAST 

t 

2 

3 

A 

S 

TOTAL 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

0 

0 

0 

0 

0 

0 

1 

0 

1 

1 

0 

2 

A 

2 

0 

l 

2 

2 

C 

5 

2 

0 

0 

0 

0 

I 

1 

3 

2 

3 

22 

23 

50 

130 

3 

3 

2 

22 

30 

42 

99 

A 

2 

0 

A 

IH 

65 

H9 

A 

1 

G 

B 

12 

34 

55 

S 

1 

0 

9 

10 

10.7 

323 

s 

1 

I 

6 

11 

339 

3S8 

TOIAL 

S 

A 

37 

S3 

A  1 6 

517 

TOTAL 

5 

A 

37 

53 

4’S 

5iT 

MCIC’E 

SKILL 

SCORF 

0. 31070 

MFIl'KF 

SKILL 

SCORF 

0* 

[ 

L 
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VERIFICATION  OF  3  HCUR  CEILING  FORECAST 
ATLANTIC  CITY.  N,J.  AIRPORT 
THt  VERIFICATION  CRITERION  IS  THE  VERNON  SKILL  SCORE 


PERSISTENCE 

OBSERVED 

FORE¬ 

CAST 

1 

2 

3 

A 

S 

TOTAL 

1 

2 

6 

3 

0 

3 

1A 

2 

0 

16 

9 

2 

A 

31 

3 

1 

3 

11 

8 

3 

26 

A 

l 

2 

s 

12 

11 

31 

5 

I 

5 

A 

16 

553 

579 

TO!  AL 

5 

32 

32 

38 

57* 

681 

SUBJECTIVE 

OBSERVED 

FORE¬ 

CAST 

t 

2 

3 

A 

5 

TOTAL 

l 

0 

2 

0 

0 

0 

2 

2 

3 

16 

7 

2 

6 

3A 

3 

0 

11 

13 

5 

9 

38 

A 

0 

1 

6 

17 

19 

A3 

5 

? 

2 

6 

IA 

5A0 

56A 

total 

5 

3? 

»? 

38 

57A 

681 

VERNON  SKILL  SCORE 


0.66371 


VERNON  SKILL  SCORE 


0.65*99 


clinaiological  expeciency  OF  PERSISTENCE 

OBSERVED 


FORE- 

CASt 

1 

2 

3 

A 

5 

TOTAL 

1 

2 

3 

0 

0 

l 

6  ■ 

2 

0 

15 

9 

0 

A 

28 

3 

I 

7 

1A 

:o 

5 

37 

A 

l 

2 

5 

12 

11 

31 

5 

l 

5 

A 

16 

553 

579 

TOT  AI. 

5 

32 

32 

38 

57A 

681 

GROUPING 

OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

total 

t 

1 

A 

2 

0 

1 

8 

2 

l 

15 

13 

2 

5 

36 

3 

0 

5 

7 

6 

9 

27 

A 

l 

3 

7 

10 

8 

i<* 

5 

2 

5 

3 

20 

551 

581 

TOTAL 

5 

32 

32 

38 

57* 

681 

VERNON  SKILL  SCORE 


0.67698 


VERNON  SKILL  SCORE 


0.6Z336 


LUNO 

CONTINGENCY 

PROGNOSIS 

observed 

FORE¬ 

CAST 

1 

2 

3 

* 

5 

TOTAL 

l 

0 

0 

0 

0 

n 

0 

2 

7 

7? 

l? 

7 

A5 

3 

2 

5 

17 

87 

I3H 

A 

P 

D 

P 

0 

0 

0 

S 

T 

5 

> 

* 

ARC 

V»B 

TOTAL 

9 

32 

3’ 

57A 

AM 

VF.RNCH 

SKILL 

SCORE 

0. 

AfcASS 

MULTIPLE  OISCRININANT  ANALYSIS 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

l 

1 

A 

2 

c 

1 

8 

2 

17 

7 

1 

* 

30 

3 

1 

5 

1A 

9 

7 

36 

A 

I 

2 

6 

12 

12 

33 

5 

1 

A 

3 

16 

550 

57* 

total 

32 

32 

38 

57* 

68 1 

VFPWN 

Sr  Itt 

SCCRF 

0.*761  » 
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VERIFICAIIUN  OF  5  HOUR  CEILING  TGRfCASIS 
AT  L ANT  1 C  CITY.  N.J.  AIRPORT 
THE  VSR  IF ICAT 1 CN  CR 1 1 ER ION  IS  IMF  VfRNON  SKILL  SCORE 


PERSISTENCE 

OBSERVED 


FORE¬ 

CAST 

1 

2 

i 

A 

5 

total 

1 

0 

1 

? 

2 

9 

1A 

2 

1 

12 

6 

S 

6 

SO 

3 

1 

1 

S 

to 

5 

2A 

A 

1 

A 

h 

11 

9 

n 

S 

2 

0 

5 

2S 

520 

SS2 

TOTAL 

■5 

20 

24 

Si 

$49 

6S1 

VEHNCM 

SKILL 

SCORE 

0.51266 

Cl 1NATOLOC ICAL  EXPECTENCY  OF  PERSISTENC 
OHSFRVED 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOTAL 

I 

0 

‘  I 

l 

0 

A 

h 

2 

l 

9 

A 

z 

3 

19 

3 

1 

6 

e 

15 

13 

AJ 

A 

l 

A 

6 

ii 

9 

31 

5 

2 

0 

5 

25 

520 

552 

TOTAL 

5 

20 

2A 

53 

5A9 

651 

VERNCN 

SKILL 

SCOUE 

0.53632 

LUNO  CUNI17.GFNCY  PROGNOSIS 
OBSERVED 


FO*E- 

cas: 

i 

2 

3 

A 

5 

tot; 

l 

0 

0 

G 

<l 

0 

0 

*» 

3 

20 

22 

TA 

9A 

\li 

J 

0 

0 

0 

0 

0 

0 

4 

0 

0 

l 

A 

37 

A  7 

$ 

* 

0 

1 

IS 

AIR 

A  16 

fiUAJ. 

5 

20 

2A 

S3 

5a9 

651 

^CKwr*# 

SKil  L 

SCORE 

0.  11056 

SUMJEC I  I 7f 
CBSFAVFO 

FQkE- 


CAST 

1 

2 

<• 

5 

TOTAL 

l 

0 

1 

0 

0 

0 

l 

2 

i 

11 

b 

K 

3 

29 

J 

l 

8 

8 

l) 

10 

AJ 

A 

0 

0 

6 

18 

IB 

A2 

5 

l 

0 

2 

I* 

018 

539 

TOTAL 

$ 

20 

?4 

Si 

5A9 

651 

VERNON 

SKILL 

SCORE 

0.6A7A5 

GROUPlNG 

OBSERVED 


FORE¬ 

CAST 

I 

2 

3 

4 

5 

TOTAL 

1 

0 

l 

0 

2 

6 

9 

2 

0 

11 

10 

0 

5 

32 

3 

2 

6 

5 

9 

11 

33 

A 

1 

2 

A 

U 

10 

29 

5 

2 

0 

5 

24 

517 

5A8 

TOTAL 

5 

20 

25 

$3 

5A9 

651 

VERNON 

SKILL 

SCORE 

0.52394 

MULTIPLE  OISCRtMINANT  ANALYSIS 
OBSERVED 


FCRE- 


CAS! 

l 

2 

3 

A 

5 

total 

1 

G 

1 

2 

2 

9 

IA 

2 

0 

12 

6 

7 

1 

26 

3 

2 

A 

8 

to 

A 

28 

A 

l 

1 

4 

11 

21 

38 

5 

2 

2 

23 

5  IA 

5AS 

TOTAL 

5 

20 

2  4 

’  3 

5a9 

651 

VfR'lOS 

'MU 

SCCKI 

0, 

,  R.’  1  »6 
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VERIFICATION  OF  7  MCIM  ceiling  forecasts 
ATLANTIC  CITY,  N.J.  A1RFORI 
THE  VERIFICATION  CRITERION  IS  THE  VFPNON  SKILL  SCORE 


FORE¬ 

CAST 

1 

PERSISTENCE 

OBSE.RVFO 

7  3  A 

5 

TOTAL 

FORE¬ 

CAST 

1 

SU&JbC  1 1 VE 

OftSERVEO 

2  3  A 

5 

TOTAL 

l 

0 

1 

2 

2 

10 

IS 

1 

0 

l 

0 

i 

l 

X 

7 

l 

11 

7 

3 

11 

33 

2 

3 

10 

12 

2 

6 

35 

3 

0 

A 

S 

8 

ft 

25 

3 

0 

3 

* 

to 

10 

37 

A 

7 

2 

9 

10 

11 

3A 

A 

0 

0 

11 

17 

22 

50 

5 

5 

) 

.5 

76 

SIS 

569 

5 

5 

2 

6 

21 

519 

553 

rot  al 

y 

21 

38 

SI 

5S8 

676 

TOTAL 

8 

21 

38 

51 

558 

676 

VERNON 

SKILL 

SCORF 

0.A05A3 

VERNON 

SKILL 

SCORE 

0-55856 

CLIPATOLOCICAL  EKPcCIENCY 

OftSERVEO 

FORE¬ 
CAST  :  2  3  A 

OF  PERSISTENCE 

5  TOTAL 

FORE¬ 

CAST 

1 

2 

GROUPING 

OftSERVEO 

3  A 

5 

TOTAL 

1 

0 

1 

2 

0 

A 

7 

1 

0 

1 

0 

1 

2 

A 

7 

1 

10 

7 

3 

5 

26 

2 

! 

11 

9 

8 

10 

39 

1 

C 

5 

5 

10 

2C 

AC 

3 

1 

5 

10 

7 

9 

32 

A 

2 

2 

9 

10 

a 

3A 

A 

0 

l 

7 

9 

23 

AO 

5 

c 

3 

15 

28 

518 

569 

5 

6 

3 

12 

26 

516 

561 

TOTAL 

6 

21 

38 

SI 

558 

676 

TOTAL 

8 

21 

38 

51 

558 

676 

VERNON 

SKILL 

SCORE 

0.A2662 

VERNON 

SKILL 

SCORE 

0.*a2TT 

LUNO  CUNT INGFNCY  PROGNOSIS  NULTIPLE  OiSCRININANT  ANALYSIS 


FORE¬ 

CAST 

1 

OBSERVED 

7  3  A 

5 

TOTAL 

FORE¬ 

CAST 

1 

OftSERVEO 

2  3  A 

5 

TOTAL 

l 

c 

3 

5 

3 

57 

6ft 

1 

C 

0 

0 

0 

1 

1 

7 

X 

13 

U 

12 

31 

70 

2 

0 

9 

to 

11 

2 

32 

i 

l 

3 

11 

12 

22 

A9 

1 

2 

8 

7 

9 

15 

Al 

A 

* 

2 

s 

10 

AA 

62 

A 

1 

3 

11 

10 

31 

56 

5 

s 

0 

* 

lA 

AOA 

A27 

5 

5 

l 

10 

21 

509 

5A6 

T  01  AL 

$ 

-  1 

30 

51 

558 

676 

TOTAL 

6 

21 

38 

61 

558 

676 

VfRNCM 

SKILL 

SCORF 

0.25676 

VERNON 

SKILL 

SCORE 

0.47619 

VERIFICATION  OF  3  HOUR  VISIBILITY  FORECASTS 
ATLANTIC  CITY,  N.J.  AIRFORT 
The  VERIFICATION  CRITERION  IS  I HE  VERNON  SKILL  SCORE 


PERSISTENCE 

SUBJECTIVE 

OBSERVED 

QBSERVEO 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

l 

7 

2 

2 

3 

10 

2A 

I 

I 

0 

1 

A 

0 

6 

2 

0 

ft 

6 

3 

9 

26 

2 

5 

6 

A 

0 

7 

22 

3 

1 

3 

V 

3 

6 

17 

3 

A 

3 

a 

7 

19 

A 1 

A 

2 

1 

0 

2 

8 

13 

A 

2 

A 

3 

7 

16 

3A 

5 

3 

3 

10 

2A 

579 

619 

5 

l 

A 

6 

17 

566 

596 

TOTAL 

n 

IT 

22 

35 

612 

699 

TOTAL 

13 

17 

22 

35 

612 

699 

VE3NOM 

SKILL 

SCORE 

0,67001 

VERNON 

SKILL 

SCORE 

0.ARA93 

ClIRATOi.OGICAL  EXPECTENCY 

OF  PERSISTENCE 

GROUPING 

OBSERVED 

OBSERVED 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

\ 

5 

3 

0 

3 

1 

12 

1 

7 

2 

3 

3 

11 

26 

2 

2 

5 

7 

l 

12 

27 

2 

0 

0 

0 

2 

2 

A 

3 

1 

5 

1 

5 

11 

23 

3 

l 

9 

6 

2 

1A 

32 

A 

l 

0 

A 

1 

A 

10 

A 

l 

l 

3 

3 

9 

17 

5 

$ 

A 

10, 

25 

58A 

62  7 

5 

It 

5 

10 

25 

576 

620 

TOtAL 

13 

17 

22 

35 

612 

699 

total 

13 

17 

22 

>5 

612 

699 

VERNON 

SKILL 

-CORE 

0.A61A0 

VERNON 

SKILL 

SCORE 

0.A0BA9 

I.UHO 

.OnTJHGSF 

O  - 

'".NOS!  S 

NDLlIPLE 

DISCRIMINANT 

ANALYSIS 

r 

ro 

OBSERVED 

TORE- 

t.  _ 

) 

7 

3 

4 

5 

TQUi. 

FORE¬ 

CAST 

t 

2 

3 

A 

5 

TOTAL 

t 

* 

7 

6 

16 

AA 

1 

H 

A 

1 

5 

13 

33 

2 

c 

4 

1 

1 

A 

10 

2 

0 

3 

3 

0 

6 

12 

> 

3 

4 

5 

9 

21 

A2 

i 

2 

6 

5 

6 

9 

28 

7, 

1 

S 

9 

W  3 

1AC 

t. 

C 

0 

2 

2 

11 

15 

A 

1 

% 

10 

AA6 

A63 

ry 

3 

A 

9 

22 

573 

All 

lOT  At 

13 

l7 

72 

15 

617 

699 

Tof  At 

13 

17 

22 

35 

612 

t  :o 

yfPSfM 

skill 

SCORE 

0. 

■'•>277 

/fRims  KKiu  s 

CORF 

O.A! 

IASI 
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VERIFICATION  Of  i  HOUR  VISIRILITY  TORECASTS 
ATLANTIC  CITY,  N.J.  AIRPORT 


THE 

VERIFICATION  CRITERION 

IS  THE  VERNON 

SKILL 

SCORC 

PERSISTENCE 

SUbJECI 1VE 

CeSERVED 

OBSERVED 

FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOTAL 

FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOTAL 

1 

0 

0 

I 

2 

19 

22 

1 

0 

0 

0 

0 

1 

1 

2 

1 

3 

7 

2 

13 

26 

2 

3 

3 

2 

3 

2 

13 

3 

l 

0 

3 

2 

10 

IS 

3 

1 

2 

9 

5 

13 

30 

A 

0 

0 

1 

2 

10 

13 

A 

1 

0 

A 

5 

12 

22 

5 

A 

A 

7 

IA 

557 

586 

5 

1 

2 

A 

9 

5*1 

597 

TOTAL 

6 

7 

19 

22 

609 

663 

TOTAL 

6 

7 

19 

22 

609 

663 

VERNON 

SKILL 

SCORE 

0.2ii)9 

VERNON 

SKILL 

SCORE 

0*52633 

CLIMATOLOGICAL  EXPECT£NCY  Of  PERSISTENCE  GROUPING 


FORE¬ 

CAST 

1 

2 

ObSFRVEO 

3  A 

5 

TOTAL 

FORE¬ 

CAST 

1 

0HSERVE0 

2  3  A 

5 

TOTAL 

1 

0 

1 

l 

2 

7 

11 

l 

0 

0 

A 

2 

11 

IT 

2 

0 

2 

7 

2 

5 

16 

2 

0 

0 

.  3 

2 

9 

14 

3 

1 

0 

1 

3 

17 

22 

3 

1 

3 

5 

3 

21 

33 

A 

l 

0 

2 

1 

16 

20 

A 

1 

0 

0 

1 

• 

10 

5 

A 

A 

8 

1A 

S6A 

59A 

5 

A 

A 

7 

1A 

560 

5*9 

TOTAL 

6 

7 

19 

22 

609 

663 

total 

6 

7 

19 

22 

609 

663 

VERNCN 

SKILL 

SCORE 

0.25750 

VERNON 

SKILL 

SCORE 

0.2294* 

LUND 

CONTINGENCY 

PROGNOSIS 

MULTIPLE  OISCRIMINANT 

ANALYSIS 

ORSERVED 

OtSERVEO 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

PORE- 

CAST 

l 

2 

3 

A 

5 

TOTAL 

l 

l 

l 

■ 

A 

30 

At 

1 

1 

2 

7 

3 

25 

3* 

2 

0 

2 

3 

0 

2 

T 

2 

0 

1 

2 

1 

6 

10 

3 

1 

0 

3 

3 

5 

12 

3 

0 

0 

l 

2 

9 

12 

A 

2 

l 

2 

3 

26  • 

3A 

A 

0 

0 

3 

5 

2) 

31 

t 

2 

3 

6 

12 

5Af 

569 

5 

s 

A 

6 

11 

5A6 

57  2 

TOTAL 

6 

7 

19 

2? 

609 

663 

TOTAv 

t> 

7 

19 

22 

609 

663 

VERNCN 

skill 

SCORE 

0.2AT5A 

VERNON 

SKILL 

SCORE 

0.22212 
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VERIFICATION  OF  7  HOUR  VISIBILITY  FORECASTS 
ATLANTIC  CITY,  N.J.  AIRPORT 
THE  VERIFICATION  CRITERION  IS  THC  VERNON  SKILL  SCORt 


FORE¬ 

CAST 

I 

PERSISTENCE 

OBSERVEO 

?  3  A 

5 

TOTAL 

l 

C 

0 

1 

G 

20 

21 

2 

l 

3 

5 

1 

15 

25 

3 

2 

l 

1 

0 

12 

16 

A 

0 

0 

0 

0 

1A 

IA 

5 

7 

3 

12 

13 

5A6 

581 

TOTAL 

10 

7 

IT 

1A 

607 

657 

VERNON 

SKILL 

SCORE 

0.150A7 

SUBJECTIVE 

OBSFRVEO 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOTAL 

1 

0 

0 

0 

0 

1 

1 

2 

2 

2 

l 

0 

7 

12 

3 

l 

2 

9 

2 

13 

27 

A 

l 

3 

1 

2 

15 

22 

5 

6 

0 

8 

10 

571 

595 

TOTAL 

to 

7 

19 

1A 

607 

657 

VERNON 

SKILL 

SCORE 

0.37056 

CLIMATOLOGICAL  EXPECTFNCY  OF  PERSISTENCE 
OBSERVE1) 


GROUPING- 

OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

0 

1 

1 

0 

8 

10 

2 

2 

2 

3 

l 

7 

15 

3 

1 

0 

l 

0 

9 

11 

A 

0 

l 

0 

0 

20 

21 

5 

7 

3 

1A 

13 

56  3 

600 

■-TOTAL 

10 

7 

,19 

IA 

.607 

65  7 

VERNCN 

SKILL 

SCORE 

0.19305 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

0 

0 

2 

1 

17 

20 

2 

0 

2 

2 

0 

IA 

IB 

3 

A 

2 

2 

0 

21 

29 

A 

0 

0 

0 

l 

6 

7 

5 

6 

3 

13 

12 

5A9 

583 

total 

10 

7 

19 

IA 

607 

657 

VERNON 

SKILL 

SCORE 

O.IA72A 

LUNO  CONTINGENCY  PROGNOSIS  MULTIPLE  DISCRIMINANT  ANALYSIS 


FORE¬ 

CAST 

l 

2 

OBSERVEO 

3  A 

5 

TOTAL 

F  ORE- 
CAST 

l 

OBSERVED 

2  3  A 

5 

TOTAL 

l 

2 

3 

7 

2 

62 

T  6 

T 

l 

2 

i 

0 

3 

7 

2 

3 

? 

6 

5 

UT 

133 

7 

C 

1 

3 

0 

11 

15 

3 

1 

0 

3 

0 

19 

23 

3 

1 

0 

A 

0 

6 

11 

A 

1 

I 

1 

l 

26 

30 

A 

0 

1 

3 

3 

2A 

31 

5 

3 

l 

7 

6 

3c3  3 

395 

5 

8 

3 

a 

11 

563 

593 

TOTAL 

10 

7 

<  7 

IA 

60  r 

65  7 

TOTAL 

10 

7 

1 8 

IA 

607 

657 

VT  R«|-| 

SKIU 

SCORE 

0.C92HB 

V TP NON 

SK  III 

SCORF 

0.27326 

C-146 


VEAl'lCAHON  Of  2  HOUR  CEILING  FORECASTS 
KfcSTllvER  AFdi  CHICOPEkt  NASS. 

THE  VERIFICATION  CRIIEKION  IS  THE  VERNON  SKILL  SCORE 


PERSISTFNCE 

OBSERVED 

FORE¬ 

CAST 

1 

2 

3 

A 

S 

TOTAL 

l 

« 

3 

0 

2 

2 

IS 

2 

s 

8 

5 

0 

0 

18 

3 

<! 

7 

?T 

1 

3 

AA 

A 

0 

3 

& 

AA 

3S 

38 

s 

A 

3 

S 

18 

ASS 

ASS 

total 

It 

2* 

A3 

71 

A95 

6S0 

VERNCN  SKILL  SCORE 


subjschve 

observed 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

V 

3 

2 

0 

1 

1 

7 

2 

ll 

10 

B 

0 

1 

30 

1 

0 

8 

2A 

9 

3 

AA 

A 

0 

3 

7 

AA 

22 

76 

S 

} 

l 

A 

17 

A61 

A93 

total 

'  17 

2A 

AI 

71 

A95 

6S0 

VERNON  SKILL  SCORE 


CLIMATOLOGICAL  EXPECTFNCY  OF  PERSISTENCE 
OBSERVED 


GROUPING 

OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

S 

TOTAL 

l 

9 

3 

0 

2 

2 

16 

2 

5 

11 

7 

0 

0 

23 

3 

0 

S 

26 

A 

3 

38 

A 

0 

s 

6 

50 

25 

86 

5 

3 

0 

A 

15 

A65 

ART 

TOTAL 

17 

2A 

A3 

71 

A95 

630 

VERNCN 

SKILL 

SCORE 

0.75AA0 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

9 

3 

0 

2 

2 

16 

2 

A 

n 

6 

0 

0 

21 

3 

1 

« 

29 

8 

3 

SO 

A 

0 

i 

5 

A2 

29 

77 

5 

3 

0 

) 

19 

A61 

AB6 

TOTAL 

17 

ZA 

A3 

71 

A95 

650 

VERNCN 

SKILL 

SCORE 

0.7A737 

LUMO  CONTINGENCY  PROGNOSIS 
OBSERVED 


FURC- 

CAST 

V 

2 

3 

A 

5 

TOTAL 

l 

n 

j 

0 

2 

2 

13 

2 

s 

8 

s 

0 

0 

18 

3 

0 

7 

27 

7 

3 

AA 

A 

0 

3 

6 

AA 

15 

88 

5 

A 

3 

5 

U 

A55 

A8S 

total 

17 

2A 

A3 

71 

A9S 

6S0 

VERNCN 

SKILL 

SCORE 

0.6959A 

priltjple  oiscriminant  analysts 
OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOTAL 

l 

10 

A 

0 

2 

2 

1 

16 

13 

0 

39 

3 

1 

A 

19 

7 

33 

A 

0 

2 

8 

A2 

11 

63 

5 

3 

0 

3 

20 

ABO 

506 

TOTAL 

l  7 

2A 

A3 

71 

A93 

650 

VERNON  SKILL  SCORE  0. 77208 


C-14'7 


A 


VERIFICATION  OF  4  HCUR  CEIUNG  FORECASTS 
RESTOVER  AFB,  CHICOPEE.  MASS. 

THE  VERIFICATION  CRITERION  IS  THE  VFRNON  SKILL  SCORE 


PERSISTENCE 

OBSERVED 


SUBJECTIVE 

OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

4 

5 

TOTAL 

1 

3 

2 

2 

2 

7 

16 

2 

1 

9 

T 

6 

2 

25 

3 

1 

5 

24 

tt 

10 

48 

4 

t 

4 

9 

36 

29 

79 

5 

l 

t 

9 

?7 

449 

487 

total 

7 

21 

51 

79 

497 

655 

VERNCN 

SKILL 

SCORE 

0.57885 

FORE¬ 

CAST 

l 

2 

3 

4 

5 

TOTAL 

l 

1 

1 

0 

0 

2 

4 

2 

3 

6 

4 

4 

3 

20 

3 

2 

10 

21 

12 

3 

48 

A 

0 

3 

IS 

39 

36 

93 

5 

1 

l 

It 

24 

4S3 

490 

total 

7 

21 

61 

79 

497 

655 

VLRNON 

SKILL 

SCORE 

0.60036 

CLIPATOLOGiCAL  C-XPECfFNCY  OF  PERSISTENCE 


UHSERVFP 


FORE¬ 

CAST 

1  2 

3 

4 

5 

TOTAL 

1 

5  0 

0 

2 

0 

5 

2 

I  7 

l 

3 

0 

12 

3 

l  9 

32 

IS 

19 

72 

4 

1  4 

9 

36 

29 

79 

6 

1  l 

V 

27 

449 

497 

IOIAL 

7  21 

51 

79 

497 

055 

GROUPING 

OBSERVEO 


FORE¬ 

CAST 

l 

2 

3 

4 

5 

TOTAL 

l 

3 

3 

4 

3 

8 

21 

2 

2 

It 

8 

4 

2 

27 

3 

l 

6 

25 

15 

9 

56 

4 

0 

0 

7 

2' 

36 

Tt 

5 

l 

l 

7 

29 

442 

480 

TOTAL 

7 

21 

51 

79 

497 

655 

VERNON  SKILL  SCORE 


0.60843 


VERNON  SKILL  SCORE 


0.59493 


LUND 

CONTINGENCY 

PROGNOSIS 

MULTIPLE  0ISCRIH1NANT 

ANALYSIS 

FORE¬ 

CAST 

l 

2 

OBSERVEO 

3  6 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

08SERVC0 

l  4 

5 

TOTAL 

1 

3 

2 

2 

2 

7 

16 

l 

5 

4 

5 

2 

4 

20 

2 

1 

9 

7 

6 

2 

2i 

? 

1 

8 

12 

3 

2 

26 

3 

2 

9 

33 

44 

39 

127 

3 

0 

4 

20 

15 

5 

44 

4 

C 

1 

3 

4 

58 

66 

4 

0 

4 

5 

33 

22 

64 

6 

1 

C 

6 

23 

391 

42: 

S 

l 

i 

9 

26 

464 

501 

IOIAL 

7 

21 

51 

79 

497 

655 

total 

7 

?l 

51 

19 

497 

655 

VfftNCN 

SKILL 

SCORE 

0. 

47188 

/CROON 

SKILL 

SCURF 

0.6346H 

C-148 


Vf RIF ICAT I  ON  OF  6  HCUH  CEILING  FORECASTS 
NCSTOVER  AFB»  CHICOPEE,  NASI. 

THE  VERIFICATION  CRITERION  IS  THE  VERNON  SKILL  SCORE 


PERSISTENCE  SUBJECTIVE 

OBSERVED  OBSERVED 


FORE¬ 

CAST 

l 

7. 

3 

A 

5 

TOTAL 

FORE¬ 

CAST 

l 

2 

3 

A 

S 

TOTAL 

1 

0 

1 

2 

A 

V 

IB 

1 

I 

0 

1 

0 

1 

3 

2 

2 

2 

7 

B 

A 

IS 

2 

2 

B 

10 

1 

1 

20 

3 

2 

5 

IV 

IS 

B 

AT 

3 

0 

S 

20 

11 

3 

3Y 

A 

1 

7 

IB 

31 

3? 

8T 

A 

l 

3 

13 

SI 

3Y 

10T 

5 

0 

3 

S 

AB 

AAO 

AYA 

5 

l 

A 

S 

Al 

AAY 

SOO 

TOTAL 

5 

IB 

BY 

tOA 

AYS 

BAY 

TOTAL 

■  s 

IB 

AY 

10A 

AY3 

BBY 

VERNON 

SKILL 

SCORE 

0.A5B3A 

VERNON 

SKILL 

SCORE 

O.SYBSA 

CLIHATOLOGICAL  EXPECTENCY  OF  PERSISTENCE 
OBSERVED 

FORE¬ 


CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

0 

0 

0 

1 

0 

1 

2 

2 

2 

6 

3 

3 

IB 

3 

2 

B 

21 

21 

10 

BO 

A 

1 

T 

IB 

31 

32 

B7 

5 

0 

3 

B 

AS 

AA8 

305 

total 

s 

IB 

AY 

10A 

AY  3 

B<1 

VEANCN 

SKILL 

SCORE 

0.S103Y 

GROUPING 

OBSERVED 

FORE- 


CAST 

1 

2 

3 

A 

S 

TOTAL 

t 

0 

1 

A 

0 

3 

t 

2 

2 

2 

3 

S 

23 

3 

2 

B 

23 

2A 

Y 

AB 

A 

0 

A 

B 

31 

2Y 

TO 

5 

1 

S 

B 

AB 

aAA 

SOB 

TOTA. 

s 

It 

AY 

LOB 

BY  3 

BBY 

VERNON 

SKILL 

SCORE 

O.AYOBS 

LUNO  CONTINGENCY  PROGNOSIS 
OBSERVED 

FORE- 


CASt 

1 

2 

3 

A 

s 

total 

1 

2 

l 

A 

3 

A 

IA 

2 

2 

5 

2B 

10 

7 

50 

3 

l 

8 

IS 

AY 

38 

III 

A 

0 

l 

0 

15 

73 

BY 

5 

0 

3 

A 

27 

371 

A05 

total 

s 

18 

AY 

10  a 

AYS 

BBY 

VERNON 

SKILL 

SCORE 

O.AIBAY 

NULTtPLE  UISCRININANT  ANALYSIS 
OBSERVED 

FORE- 


CAST 

l 

2 

3 

A 

5 

TOTAL 

l 

l 

l 

2 

1 

1 

B 

2 

2 

2 

to 

7 

3 

2A 

3 

1 

8 

2B 

22 

to 

BT 

A 

1 

3 

7 

3A 

23 

Bt 

5 

0 

A 

A 

AO 

AS. 

50A 

TOTAL 

5 

18 

AY 

IOA 

AYS 

BBY 

VERNON 

Skill 

SCORE 

0.573A2 
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VERIFICATION  OF  2  HOUR  VISIBILITY  FORECASTS 
UfcSTOVER  AF8 1  CHICOPEE,  MASS, 

THE  VERIFICATION  CRITERION  IS  THE  VERNON  SKILL  SCORE 


FORE¬ 

CAST 

1 

PERSISTENCE 

OBSERVED 

2  l  A 

5 

TOT* 

l 

12 

2 

2 

2 

0 

18 

2 

.2 

5 

7 

1 

0 

15 

3 

B 

A 

20 

5 

A 

A1 

A 

1 

1 

1A 

15 

1A 

AS 

5 

1 

2 

11 

27 

522 

563 

TOTAL 

24 

1A 

54 

50 

5A0 

682 

VERNCN 

SKILL 

SCORE 

0.68209 

SUBJECTIVE 

OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOTAL 

1 

A 

2 

l 

0 

0 

7 

2 

10 

3 

9 

0 

0 

22 

3 

10 

9 

32 

12 

8 

71 

A 

0 

0 

7 

2A 

26 

57 

5 

0 

0 

5 

1A 

506 

525 

TOTAL 

2A 

1A 

5A 

50 

5A0 

682 

VERNON 

SKILL 

SCORE 

0.72206 

CLIMATOLOGICAL  EXPECTENCY 

OF  PERS I S7ENCE 

GROUPING 

OBSERVEO 

OBSERVED 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

l 

5 

1 

2 

1 

0 

o. 

1 

17 

A 

4 

2 

0 

27 

2 

8 

A 

6 

1 

0, 

19 

2 

1 

3 

7 

0 

0 

11 

3 

9 

6 

21 

6 

A 

A6 

3 

5 

5 

?8 

u 

7 

56 

A 

1 

1 

IA 

15 

1A 

A5 

A 

1 

2 

l 

1A 

15 

AO 

5 

l 

2 

11 

27 

522 

563 

5 

0 

0 

r 

23 

511 

5A8 

TOTAL 

2A 

LA 

■  5A 

50 

5A0 

662 

total 

2A 

1A 

54 

50 

5A0 

682 

VERNON 

SKILL 

SCORE 

0.65984 

VFRNON 

SKILL 

SCORE 

0.7JA90 

LUND  CONTINGENCY  PROGNOSIS 
OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

TOT/ 

1 

15 

*» 

3 

2 

0 

2* 

2 

9 

10 

50 

46 

141 

256 

3 

c 

0 

V 

0 

0 

0 

A 

0 

0 

0 

0 

0 

c 

5 

c 

0 

1 

2 

399 

402 

TOTAL 

2  A 

14 

54 

50 

540 

682 

VERNCN 

SKILL 

SCORE 

0.36468 

MULTIPLE  OISCRININANT  ANALYSIS 


FORE¬ 

CAST 

l 

2 

OBSERVEO 

3  4 

5 

TOTAL 

1 

16 

4 

6 

2 

0 

28 

2 

5 

4 

10 

I 

0 

20 

3 

3 

5 

29 

11 

5 

53 

4 

0 

1 

4 

IT 

12 

34 

5 

0 

0 

5 

19 

523 

54  7 

TOTAL 

24 

14 

54 

50 

540 

682 

VERNON 

SKILL 

SCORE 

0. *7185 

C-150 


VERIFICATION  Of  *  HOUR  visibility  forecasts 
MESTOVER  AFB,  CHICOPEE*  BASS. 

THE  VERIFICATION  CRITERION  IS  THE  VERNON  SKILL  SCORE 


PERSISTENCE 

OBSERVED 


FORE¬ 

CAST 

l 

2 

9 

A 

5 

TOTAL 

1 

S 

2 

10 

2 

A 

23 

2 

1 

2 

5 

0 

A 

12 

9 

2 

6 

22 

7 

9 

A* 

A 

2 

2 

12 

12 

IB 

A* 

5 

2 

1 

12 

22 

SOB 

5A5 

TOTAL 

12 

19 

*1 

A9 

SA3 

672 

VERNON 

SKILL 

SCORE 

0.96A13 

FORE¬ 

CAST 


i 

? 

1 

A 

S 

TOTAL 


3 

l 

A 

3 

1 

12 


SURJECTIVE 

OBSERVED 


1 

1 

T 

9 

t 

19 


TOTAL 


1 

C 

0 

9 

2 

1 

A 

9 

23 

7 

11 

52 

23 

IS 

2* 

70 

12 

20 

902 

59* 

&1 

AJ 

5A3 

*72 

VERNON  SKILL  SCORE 


0.555A? 


CUNATOLOCICAL  EXPECTENCY  OF  PERSISTENCE 
ORSERVEO 


CROUP  INC 
ORSERVEO 


FORE¬ 

CAST 

i 

2 

3 

A 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

3 

1 

S 

l 

2 

0 

1 

9 

. 

1 

5 

A 

13 

2 

0 

2 

3 

0 

2 

•J 

* 

2 

2 

0 

1 

3 

3 

« 

2A 

10 

10 

S3 

3 

2 

A 

l* 

A 

2 

3 

20 

11 

22 

5* 

A 

I 

3 

10 

5 

2 

1 

12 

22 

SOB 

5A9 

5 

2 

z 

1A 

total 

12 

13 

*1 

A3 

SA3 

*72 

TOTAL 

12 

13 

*1 

VERNON 

SKILL 

SCORE 

0.57TBS 

VERNON  SKILL 

SCORE 

A 


l 

1 

A 

19 

22 

A9 


9 

TOTAL 

* 

2* 

2 

15 

l* 

AA 

15 

A2 

50A 

9AA 

5A3 

*72. 

0.929*9 


LUNC.  CONTINGENCY  PROGNOSIS 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

6 

A 

15 

2 

a 

35 

2 

0 

2 

17 

A 

5 

28 

3 

5 

t 

26 

35 

139 

212 

A 

0 

0 

0 

0 

0 

0 

5 

l 

0 

3 

2 

391 

397 

TOTAL 

12 

n 

61 

A3 

5A3 

672 

VERNON 

SKILL 

SCORE 

0.36777 

MULTIPLE  DISCRIMINANT  ANALYSIS 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

total 

l 

5 

5 

10 

2 

A 

2* 

2 

0 

l 

7 

1 

3 

12 

3 

6 

A 

29 

1* 

1A 

*9 

A 

1 

*. 

5 

7 

2* 

Al 

5 

0 

1 

10 

17 

A9* 

52A 

TOTAL 

12 

13 

61 

A3 

5A3 

*72 

VERNON 

SKILL 

SCORE 

0.5797* 
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VERIFICATION  OF  6  HOUR  VISIBILITY  FORECASTS 
UESTOVER  AFS,  CHICOPEE,  HASS. 

THE  VERIFICATION  CRITERION  IS  THE  VFRNON  SKILL  SCORE 


FORE¬ 

CAST 

1 

PERSISTENCE 

OBSERVED 

2  }  A 

5 

total 

FORE¬ 

CAST 

l 

2 

SUBJECTIVE 

OBSERVED 

3  A 

9 

fOIAL 

l 

2 

2 

2 

3 

IA 

23 

1 

1 

l 

1 

0 

0 

i 

2 

1 

0 

3 

2 

6 

12 

2 

0 

1 

7 

2 

A 

IA 

3 

3 

IA 

9 

13 

A2 

3 

3 

3 

n 

10 

A 

31 

A 

2 

A 

7 

12 

17 

A2 

A 

A 

9 

7 

u 

23 

92 

9 

t 

2 

IA 

31 

A72 

920 

5 

l 

1 

IA 

32 

A9l 

939 

total 

9 

11 

AG 

97 

922 

639 

TOTAL 

■  9 

11 

AO 

97 

922 

639 

VERNON  SKILL 

SCORE 

0.37R6A 

VERNON 

SKILL 

SCORE 

O.A7A36 

CLIMATOLOGICAL  ERPECTENCV 

OF  PERSISTENCE 

GROUP  INC 

OfiSERVEO 

OBSERVED 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

total 

FORE¬ 

CAST 

1 

2. 

3 

A 

9 

TOTAL 

I 

2 

2 

2 

2 

2 

id 

1 

2 

3 

9 

1 

9 

2A 

2 

1 

0 

3 

0 

A 

B 

2 

1 

l 

3 

9 

13 

23 

3 

9 

A 

IS 

15 

10 

49 

3 

2 

A 

9 

12 

32 

A9 

A 

.0 

3 

6 

9 

3A 

92 

A 

2 

l 

A 

Vi 

36 

53 

9 

1 

,1 

IA 

31 

A  72 

S2C 

9 

2 

2 

IS 

29 

AAZ 

A90 

TOTAL 

9 

ll 

AO 

97 

322 

639 

1MAL 

9 

11 

AO 

97 

522 

639 

VERACM 

SKILL 

SCORE 

0.44817 

VERNON 

SKILL 

SCORE 

0.33152 

LUNO  CONTINGENCY  PROGNOSIS 


OBSERVED 


FfiRE- 

CASI 

1 

2 

3 

A 

5 

TOTAL 

1 

3 

2 

8 

6 

10 

29 

2 

3 

3 

5 

t 

3C 

A9 

3 

7 

S 

25 

'6 

181 

2A9 

A 

1 

t 

0 

3 

13 

18 

5 

0 

0 

2 

.  A 

2118 

29A 

total 

1 

tl 

AO 

57 

52? 

619 

VERNON 

SKILt 

SCORE 

0.2129A 

MULTIPLE  DISCRIMINANT  ANALYSIS 


FORE¬ 

CAST 

1 

OBSERVED 

2  3  A 

5 

TOTAL 

1 

2 

2 

2 

2 

10 

18 

2 

3 

2 

5 

A 

5 

19 

3 

3 

3 

17 

10 

3A 

67 

A 

J 

2 

o 

15 

28 

5» 

5 

3 

y 

10 

26 

445 

A83 

TOTAL 

9 

tl 

AO 

57 

522 

639 

VERNON 

SKILL 

SCORE 

O.AOA33 

verification  of  j  nrim  ceiling  forecasts 

WASHINGTON  NATIONAL  AIRPORT 
THE  VERIFICATION  CRITERION  IS  THE  VERNON  SKILL  SCORE 


PERSISTENCE 

OBSERVED 


SUBJECT IVE 
ORSERVEO 


FORE¬ 

CAST 

t 

2 

3 

A 

J 

TOTAL 

FORE¬ 

CAST 

l 

2 

3 

A 

S 

total 

1 

1 

0 

0 

C 

I 

2 

1 

0 

0 

0 

0 

0 

0 

2 

0 

1 

j 

1 

2 

7 

j 

0 

0 

3 

0 

2 

s 

3 

0 

0 

10 

2 

0 

12 

3 

0 

I 

12 

9 

1 

29 

A 

0 

0 

6 

13 

9 

2* 

A 

0 

0 

A 

13 

•U 

33 

S 

I 

1. 

3 

16 

ATI 

492 

5 

2 

1 

3 

10 

AB2 

AT# 

TOTAL 

2 

2 

22 

32 

AS3 

SA1 

TOTAL 

'  2 

2 

22 

32 

AB3 

SAl 

VEAKGN 

SKILL 

SCORE 

O.A1A72 

VERNON  SKILL 

SCORE 

0.90026 

CLIMATOLOGICAL  EXPECTENCY  Of  PERSISTENCE 


OBSERVED 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

0 

0 

0 

0 

0 

0 

2 

4 

- 

3 

0 

2 

4 

3 

0 

I 

10 

3 

i 

IS 

A 

0 

0 

4 

13 

9 

2B 

5 

1 

l 

3 

14 

ATI 

442 

TOTAL 

2 

2 

22 

12 

AI3 

341 

VERNON 

SKILL 

SCORE 

0.40BB3 

GROUPING 


OBSERVED 

FORE¬ 

CAST 

I 

2 

3 

A 

5 

total 

1 

l 

0 

0 

0 

0 

I 

2 

0 

1 

-4 

I 

0 

4 

3 

0 

0 

12 

A 

A 

20 

A 

0 

0 

3 

9 

B 

20 

5 

1 

1 

3 

IB 

ATI 

494 

TOTAL 

2 

? 

U 

32 

AB3 

34 1 

VERNON 

SKILL 

SCORE 

0.42319 

LUNO 

CONTINGENCY 

PROGNOSI 

5 

FORE¬ 

CAST 

I 

OBSERVED 

2  14 

5 

TOTAL 

1 

0 

C 

0 

G 

0 

0 

2 

l 

l 

3 

l 

3 

9 

3 

0 

0 

16 

IS 

4 

AO 

A 

0 

1 

2 

9 

66 

78 

5 

1 

0 

l 

,  7 

AOS 

414 

TOTAL 

2 

7 

22 

12 

483 

SAl 

VEANGN 

SKILL 

SCORE 

0 

.46074 

MULTIPLE  DISCRIMINANT  ANALYSIS 
OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

3 

TOTAL 

1 

0 

0 

0 

0 

0 

0 

2 

l 

0 

Z 

l 

2 

6 

3 

0 

l 

T 

) 

29 

A 

0 

l 

A 

B 

T 

20 

9 

l 

3 

2 

16 

471 

490 

TOTAL 

2 

2 

22 

32 

483 

SAl 

VERNON 

SKIM 

SCORE 

0.67144 

C-153 


ver  if  (Cation  nr  s  hpiw  ceiling  forecasts 

NASH!NGnN  NAT  1  OVAL  AIRPORT 
THp  VERIFICATION  CRITFH10N  IS  THE  VFRNQN  SKILL  ■'CORF 


PERSISTENCE 

oescavEO 

FORE- 


CAST 

l 

2 

3 

A 

5 

total 

1 

0 

0 

0 

0 

2 

2 

2 

0 

1 

3 

2 

1 

1 

) 

0 

0 

S 

6 

2 

n 

A 

0 

i 

6 

ID 

10 

27 

5 

0 

} 

A 

IA 

ATA 

ASS 

total 

a 

5 

IS 

32 

ASS 

5AA 

VERNON 

SKILL 

SCORE 

0.A9695 

CLINATOLOGTCAL  EXPECTENCY  OF  PERSISTENCE 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAL 

1 

C 

0 

0 

0 

0 

c 

2 

0 

0 

1 

1 

l 

3 

3 

0 

1 

A 

2 

3 

10 

A 

0 

1 

9 

15 

11 

36 

s 

c 

3 

A 

1A 

A7A 

A95 

TOTAL 

0 

5 

IB 

22 

A89 

5aa 

VERNCN 

SKILL 

SCORE 

0.50397 

FORE¬ 

CAST 

LUND 

1 

CONTINGENCY  PROGNOSIS 

OBSERVED 

2  3  A  5 

total 

l 

0 

0 

0 

0 

c 

0 

2 

0 

1 

3 

2 

9 

3 

0 

2 

1A 

25 

n 

lie 

/, 

( 

9 

0 

0 

n 

c 

5 

2 

1 

5 

*09 

Al  7 

Till  4L 

.* 

5 

It* 

1? 

5aA 

vcRNr*; 

SKIlt 

SCORE 

0. 

321  30 

FORE¬ 

CAST 

l 

SUBJECTIVE 

OBSERVED 

2  3  A 

5 

TOTAL 

1 

0 

0 

0 

0 

0 

0 

2 

0 

0 

3 

2 

0 

5 

3 

0 

l 

e 

7 

3 

19 

A 

0 

l 

6 

11 

21 

39 

5 

0 

3 

t 

12 

A65 

ABl 

TOTAL 

G 

S 

IB 

32 

A89 

5AA 

VERNON 

SKILL 

SCORE 

0.5AA15 

GROUPING 

OBSERVED 


FORE¬ 

CAST 

l 

2 

3 

A 

5 

total 

1 

C 

0 

0 

0 

0 

0 

2 

0 

1 

A 

3 

A 

12 

3 

C 

0 

T 

ir 

5 

22 

A 

0 

1 

A 

7 

18 

30 

5 

0 

3 

3 

17 

A62 

ABO  ‘ 

TOTAL 

0 

5 

18 

37 

A89 

5AA 

VERNON 

SKILL 

SCORE 

O.A7AA7 

NULTIPLE  CISCRIRINANT  ANALrS»» 
OBSERVED 


FORE¬ 

CAST 

1 

2 

3 

A 

j 

i":j 

I 

0 

0 

0 

0 

0 

o 

7 

0 

1 

2 

2 

l 

G 

3 

0 

0 

9 

10 

2 

71 

A 

0 

2 

3 

•* 

13 

21 

5 

0 

2 

A 

11 

A73 

A90 

total 

(• 

S 

18 

37 

ABN 

5AA 
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VERIFICATION  OF  7  HCOR  CEILING  FORECASTS 
WASHINGTON  NATIONAL  AIRPORT 
THE  VERIFICATION  CRITERION  IS  THE  VERNON  SKILL  SCORE 
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VERIFICATION  OF  1  HOOF  vuicuity  forecasts 
WASHINGTON  NA f TONAL  AIRPORT 

tkc  verification  criterion  is  mr  vernon  skill  score 
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0 
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2 
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I 

0 

0 

2 

2 

0 
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VERIFICATION  OF  5  HOUR  VISIBILITY  FORECASTS 
WASHINGTON  NATIONAL  AIRP0R1 
THE  VERIFICATION  CRITERION  IS  THE  VERNON  SKILI  SCORE 
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verification  af  7  hour  visibility  forecasts 
rASMNCTON  NATIG’.’AL  aiafoat 
ThE  VERIFICATION  CRITERION  IS  THE  VERNON  SKILL  SCORE 
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VERIFICATION  OF  3  HOUR  CEILING  FORECASTS 
IOIERILD  INtfRNAI 10NAL  AIRPORT 
THE  VERIFICATION  CRITERION  IS  THE  VFRNON  SiUU  SCORE 
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VERIFICATION  OF  5  HCUR  CEILING  FORECASTS 
IOLEWIlD  5  NTERNAT TONAL  AIRPORT 
THE  VERIFICATION  CRITERION  IS  THE  VfRNQN  SKILL  SCORE 
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> 

'• 

l ) 

1  1 

6  \ 

1091 

1171 

fulfil 

2A 

61 

6C 

\7t 

IlHl 

1AS2 

nrAi 

/A 

61 

60 

\?U 

1161 

1667 

viknon 

skill 

score 

O.A  )M  2 

S^lll 

sccrf 

0.66097 

Cl  IVAT.'.I.  *GlCfil  6HMECrc\CY  «)F  ►  'KSISUNC f 


wpiiuo  l*4r. 


ni'SEK^r' 


FORE¬ 

CAST 

l 

7 

1 

A 

6 

IllUl 

Fl’RE- 

CASf 

l 

7 

3 

A 

6 

ror»L 

1 

( 

0 

0 

V 

C 

£ 

l 

1 

7 

6 

A 

6 

77 

7 

11 

16 

6 

2 

78 

61 

2 

c 

1  7 

f» 

s 

11 

66 

1 

6 

7? 

16 

26 

31 

96 

\ 

t* 

1 

b 

lo 

16 

67 

6 

1 

7 

17 

?'i 

67 

11  1 

A 

A 

9 

»a 

36 

30 

167 

6 

6 

16 

71 

69 

1066 

1177 

*> 

M 

1  1 

i? 

71 

1077 

1167 

I01AI 

76 

61 

60 

126 

'.181 

1667 

intfii 

2A 

61 

60 

126 

1131 

1667 

VERNC’I 

SKILL 

SCORE 

0.63010 

VF«NUN 

s*  m 

SCORE 

0.66776 

LUND 

COST  INOFNCY  MRIli.NOSIS 

<*Ul  1 IPLE  DISC 

RI-INA97 

ANALYSIS 

FORF- 

CAS1 

1 

7 

flHSER  VFC* 

3  A 

5 

riiiAt 

rr*F- 

casf 

l 

OHSe*WLD 

2  3  A 

S 

total 

1 

7 

0 

0 

0 

5 

7 

i 

0 

0 

0 

0 

0 

0 

7 

13 

76 

12 

16 

A3 

11C 

2 

6 

1A 

b 

7 

19 

66 

« 

7 

17 

26 

lb 

AO 

1 17 

3 

6 

lb 

21 

t« 

16 

7* 

** 

l 

10 

?A 

hS 

106 

A 

A 

> 

11 

11 

5A 

111 

6 

A 

16 

12 

Am 

ni9 

1C98 

•» 

H 

20 

lb 

70 

1092 

1708 

TfltAU 

2  A 

61 

60 

126 

libi 

146? 

for  AL 

2* 

61 

60 

176 

1161 

1667 

vi'"ir.9 

SKllL 

scn<u 

0. 

666M 

VFRNON 

SKILL 

SLORf 

0.66716 
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VERIFICATION  OF  3  HOUR  VISIBILITY  FORECASTS 
1DLEW1LD  INTERNATIONAL  A1RPORJ 
T!I£  VERIFICATION  CRITERION  IS  THE  VERNON  SKILL  SCORE 


PERSISTENCE 

SUBJECT! VT 

OBSERVED 

OBSERVED 

FORE¬ 

CAST 

1 

2 

3 

4 

5 

iotal 

FORE¬ 

CAST 

1 

2 

3 

A 

5 

TOTAl 

I 

IA 

A 

2 

5 

6 

31 

1 

2 

1 

G 

l 

A 

8 

2 

3 

3 

7 

0 

6 

19 

2 

9 

9 

5 

3 

6 

32 

3 

3 

l 

7 

4 

IA 

29 

3 

6 

6 

IA 

3 

l? 

AN 

A 

0 

6 

7 

b 

2A 

AS 

A 

5 

A 

13 

20 

36 

78 

5 

5 

8 

17 

n 

1131 

1212 

5 

3 

2 

8 

21 

113* 

1 1T2 

TOTAL 

25 

22 

AO 

48 

1201 

1336 

total 

25 

22 

AO 

46 

1201 

1336 

VERNCN 

SKILL 

SCORE 

0.30555 

VERNCN 

SKILL 

SCORE 

0.55926 

CLIMATOLOGICAL  EXPECTENCY  CF  PERSISTENCE 
OBSERVED 


GROUPING 

OBSERVED 


FORE¬ 

CAST 


5  TOTAL 


FORE¬ 
CAST  1  2  3  A  5  TOTAL 


U 

6 


1 

2 

8 

2A 

1 

3 

3 

2 

0 

1 

9 

A 

3 

A 

22 

2 

T 

0 

9 

T 

19 

A2 

12 

6 

17 

A3 

7 

A 

2 

6 

2 

11 

25 

6 

6 

21 

35 

A 

5 

7 

5 

10 

2A 

51 

J7 

31 

1151 

1212 

5 

6 

10 

18 

29 

11A6 

1209 

AO  ''68 

1201 

1336 

TOTAL 

25 

22 

40 

A8 

1201 

1336 

VERNON  SKILL  SCORE 


0.51325 


VERNON  SKILL  SCORE 


0.A0291 


LUND  CONTINGENCY  PROGNOSIS 


ORSERVEO 


FORE¬ 

CAST 

1 

2 

3 

4 

5 

TOTAL 

1 

12 

2 

3 

4 

3 

2  A 

2 

A 

A 

5 

1 

8 

22 

3 

A 

3 

9 

4 

1-1 

18 

A 

C 

3 

5 

6 

15 

29 

5 

5 

10 

18 

33 

115  7 

1271 

TOTAL 

75 

2? 

AO 

48 

1201 

1316 

VERNON 

SKILL 

SCORE 

0.A9T27 

MULTIPLE  DISCRIMINANT  ANALYSIS 


FORE¬ 

CAST 

1 

2 

OBSERVED 

3  A 

5 

TOTAL 

l 

10 

2 

2 

3 

2 

19 

2 

6 

S 

5 

0 

6 

22 

J 

A 

6 

5 

5 

9 

27 

A 

I 

3 

tl 

3 

28 

A6 

s 

A 

6 

17 

39 

1156 

1222 

TOTAL 

25 

22 

AO 

43 

1201 

1336 

VERNON 

S*  III 

SfOttf 

0.5I6A9 
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VERIFICATION  OF  5  HOUR  VISlHILtlY  FORECASTS 
tOLEWILO  INTERNATIONAL  AIAPCR1 
THE  VERIFICATION  CRITERION  IS  THE  VERNON  SMIL  SCORE 


PERSISTENCE 

SUBJECT ivL 

OBSERVED 

OBSERVED 

FORE¬ 

CAST 

l 

2 

3 

4 

5 

TOTAL 

FORE¬ 

CAST 

1 

2 

3 

4 

5 

total 

l 

10 

S 

2 

10 

31 

1 

9 

3 

0 

1 

2 

to 

2 

2 

4 

3 

2 

9 

20 

2 

7 

S 

2 

2 

11 

27 

3 

1 

3 

2 

4 

20 

30 

3 

5 

S 

9 

8 

27 

54 

A 

7 

•% 

4. 

S 

4 

32 

4S 

4 

1 

2 

4 

9 

44 

60 

5 

12 

9 

14 

35 

1115 

1185 

5 

10 

7 

14 

27 

1102 

1160 

TOTAL 

27 

22 

20 

47 

1186 

1311 

TOTAL 

27 

22 

29 

47 

1 1 86 

1311 

VERNON 

SKILL 

SCORE 

0.37647 

VERNON 

SKILL 

SCORE 

0.41356 

CLIMATOLOGICAL  EXPEC1FNCY 

OF  PERSIS1ENCE 

GROUP  IMG 

ORSERVEO 

OBSERVED 

FORE¬ 

FORE¬ 

CAST 

I 

2 

3 

4 

5 

1CTAL 

CAST 

1 

2 

3 

4 

5 

TOTAL 

1 

10 

4 

2 

1 

7 

24 

1 

2 

3 

6 

1 

8 

20 

2 

2 

6 

4 

1 

16 

29 

2 

2 

0 

3 

3 

10 

18 

3 

3 

2 

7 

5 

22 

39 

3 

8 

5 

5 

5 

18 

41 

9 

0 

0 

1 

2 

10 

13 

4 

t 

3 

0 

3 

18 

25 

5 

12 

10 

15 

38 

1131 

1206 

5 

14 

11 

15 

35 

1132 

1207 

total 

27 

22 

29 

47 

1186 

1311 

TOTAL 

27 

22 

29 

4  1 

1186 

1311 

VERNON 

SKILL 

SCORE 

0.40241 

VERNON 

SKILL 

SCORE 

0.31431 

LUNO 

CONTINGENCY 

PROGNOSIS 

MULTIPLE  DISCRIMINANT 

ANALYSIS 

OBSERVED 

OBSERVED 

FORE¬ 

FORE¬ 

CAST 

' 

2 

1 

4 

s 

TOTAL 

CAST 

1 

2 

3 

4 

5 

total 

1 

l  3 

17 

10 

6 

36 

77 

1 

6 

2 

1 

1 

2 

12 

2 

2 

1 

1 

* 

23 

32 

7 

7 

6 

5 

4 

13 

35 

3 

? 

6 

5 

10 

153 

17b 

J 
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7 

6 

5 

20 

40 

4 

0 

0 
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0 

0 

0 

4 

2 

2 

2 

4 

28 

18 

5 

10 

3 

11 

974 

1076 

5 

10 

5 

15 

1123 

1186 

TOTAL 

77 

27 

>9 

w 

UHh 

1  11 1 

TOTAL 

’7 

27 

79 

4f 

1186 

1311 

VCR NON 

SKILL 

SCORE 

0. 

25774 

VERNON 

SKILL 

0.43728 
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vhmmcaiidn  or  i  mium  miHiurv  rnircASTS 

IPLlMlC  IHtPNAI  IGI.AL  AIRPOrtT 
lit*.  Vf  R,‘f  t  c  A I  1P'4  CRlTfKlO'l  IS  I»r  ifRNGN  SKILL  SCORF 


PFKSISIFNC.F 

iMSFuvtr 

FURt- 


CAST 

1 

1 

I 

4 

s 

total 

l 

in 

0 

4 

2 

IS 

u 

2 

3 

1 

s 

1 

1C 

>  •' 

5 

2 

) 

l 

77 

)i 

4 

1 

? 

4 

2 

36 

AS 

S 

IS 

12 

26 

44 

1  1  l  A 

121  l 

total 

i). 

IA 

4? 

40 

1147 

1  )*H 

VfcWJCN 

SKILL 

SCCRC 

0.2/66/ 

CL  i»atolooical  fapfctf'icy  m-  piksisif sct 

n.lSFKVfn 


FORl- 


CAST 

i 

2 

1 

4 

s 

IHIAL 

1 

j 

C 

3 

l 

7 

1  M 

2 

? 

2 

s 

1 

IS 

2  s 

3 

6 

2 

6 

2 

S3 

S  1 

4 

r 

n 
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0 

C 

5 

5 

16 

IS 

2m 

66 

113  3 

1237 

TOTAL 

n 

l* 

62 

Sv/ 

HIT 

1  33m 

SKILL 

SC0»F 

0.2S616 

SiJMJFCtlVt 

misrkvf  o 


Fflfif- 


CAST 

1 

2 

3 

4 

s 

TOTAL 

l 

2 

1 

1 

0 

0 

4 

2 

7 

4 

s 

1 

11 

?» 

10 

rt 

1 1 

u 

2* 

49 

4 

2 

2 

H 

/ 

4  S 

64 

S 

1' 

1 

l*» 

1.' 

MM 

1  1  /  > 

tot  ai 

M 

l» 

42 

so 

1  IN/ 

l  5*8 

V  f  R SON 

S*  P.L 

SCrKf 

0.4JSI J 

group  I'ii. 
Oisf.KVFO 


F«  Rf- 


CAST 

i 

2 

3 

4 

s 

tofal 

1 

6 

s 

7 

* 

2S 

s  7 

2 

1 

1 

2 

s 

h 

IS 

) 

1 

3 

3 

1 

2H 

>6 

4 

1. 

3 

1 

2 

25 

35 

5 

17 

M 

29 

59 

1113 

1206 

TOTAL 

31 

l# 

s2 

SO 

1197 

1  336 

vfsncn  skill  scn*r  o.?ss60 


L'INO 

con: 

INGENCY 

PROGNOSIS 

oestRvfc 

FGKf- 

CAST 

I 

2 

1 

4 

s 

ioial 

l 

0 

0 

0 

c 

c 

0 

2 

1 

Y 

4 

2 

is 

71 

5 

A 

2 

4 

8 

S6 

40 

4 

s 

2 

2 

> 

1  3 

?s 

6 

23 

12 

2d 

5/ 

Ills 

1711 

TOTAL 

31 

14 

42 

1197 

1  33# 

Vf 

SKILL 

sens* 

0. 

i««r66 

•I'll  I  IPLf  DISCRIMINANT  analysis 
OHSf A  VFO 


F0*f- 

CAST 

l 

2 

3 

s 

5 

TOTAL 

l 

10 

1 

8 

3 

21 

sS 

2 
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s 

7 

11 

22 

s 

6 

S 

2 

30 

s» 
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2 

l 

1 

6 

37 

51 

s 

16 

6 

71 

IS 

1096 

1172 

total 

51 

U 

s? 

SO 

1197 

1136 

v CANON 

SR  ILL 

SC0»f 

0.  3764  7 
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vrtfincAiinn  of  ?  iiru*  lihing  fcioicams 

Ilf  Fill  I  LFP,  Sf  ll«  ASK  A 

lnr  Vldlf  ICill0^  C8ltF8ir.<<  l\  I  .f  vfRNn*  SHUI  SCOAt 


pfKSHrrNCt 

(lrlSFMVFP 


FOPF- 

CASI 

l 

i 

> 

4 

6 

min 

l 

l 

i 

1 

0 

C 

V 

2 

0 

21 

2 

4 

l 

3 

c 

2 

q 

1 

z 

14 

A 

c 

3 

> 

60 

26 

?l 

5 

c 

4 

2 

70 

517 

55H 

total 

l 

31 

1C 

«5 

561 

6<?4 

yFRNCN 

SKILL 

SCOKF 

0*7471 3 

CLIMATOLOGICAL  EXPECIENCV  OF  PFASISTENCE 


OHSEAVEO 


FOAE- 

CAST 

l 

2 

3 

A 

5 

TOTAL 

l 

1 

1 

1 

1 

0 

6 

2 

C 

I» 

2 

3 

1 

25 

3 

0 

2 

0 

1 

2 

IA 

A 

0 

1 

2 

60 

26 

01 

5 

0 

A 

2 

20 

S32 

558 

TOTAL 

l 

31 

16 

AS 

561 

60A 

VEANON 

SKILL 

SCOPE 

0*74108 

SUbJFC T I  V  t 
CNSE8VF0 


ro»r- 

C  AST 

1 

2 

1 

A 

5 

TOTAL 

I 

0 

0 

0 

l 

8 

0 

? 

0 

21 

3 

2 

A 

30 

3 

c 

5 

0 

5 

3 

22 

4 

0 

2 

2 

54 

20 

87 

5 

1 

3 

2 

23 

517 

546 

total 

1 

31 

lb 

85 

561 

604 

V< ANON 

skill 

SCOAE 

0*63040 

GAOUI<I<<S 

OHSEAVEO 


FOAf- 

CAST 

l 

2 

3 

A 

5 

TOTAL 

1 

1 

1 

0 

0 

0 

2 

2 

0 

21 

1 

5 

1 

30 

3 

" 

3 

0 

0 

2 

14 

A 

0 

2 

2 

60 

26 

00 

5 

0 

A 

2 

20 

532 

558 

TOTAL 

l 

31 

16 

85 

561 

604 

VEANON 

Skill 

SCOPE 

0.75038 

LUND  CONTINGENCY  paognosis 


OHSEAVEO 


FOAE- 

CAST 

s 

2 

3 

4 

5 

TOTAL 

l 

0 

0 

0 

0 

0 

0 

2 

l 

22 

» 

* 

1 

31 

3 

5/ 

2 

9 

l 

3 

15 

A 

0 

A 

1 

ro 

110 

187 

5 

0 

3 

1 

10 

447 

461 

total 

1 

31 

16 

*6 

561 

60a 

VFKN ru 

SKILL 

SCflAf 

3.60084 

MULTIPLE  discriminant  ANALYSIS 


FORE¬ 

CAST 

t 

2 

08SEKVED 

3  A 

5 

TOTAL 

1 

l 

X 

1 

0 

0 

3 

2 

0 

20 

A 

4 

2 

30 

1 

0 

3 

7 

3 

1 

14 

4 

0 

4 

2 

53 

11 

70 

5 

f 

1 

2 

75 

547 

477 

TOTAL 

1 

u 

16 

H5 

561 

604 

VFPNON 

SKILL 

<rnv 

,F 

«*.  74420 
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VERIFICATION  OF  4  HCIIR  CEILING  FORECASTS 
OfFIJTT  AFB,  OMAHA,  NFBRASKA 


the 

VERIFICATION  CRITERION 

IS  TW€  VERNON 

SKILL 

SCORE 

PERSISTENCE 

SUBJECTIVF 

OBSERVED 

OBSERVED 

FORE¬ 

CAST 

1 

2 

3 

4 

5 

total 

FORE¬ 

CAST 

l 

2 

3 

4 

5 

TOTAL 

r,*.« 
C  AS 

1 

l 

0 

0 

i 

2 

A 

1 

1 

2 

1 

1 

A 

9 

1 

2 

2 

11 

6 

3 

S 

2  T 

? 

0 

9 

7 

3 

5 

2A 

i 

1 

0 

3 

6 

4 

2 

IS 

3 

1 

0 

6 

8 

5 

2, 

J 

A 

0 

A 

3 

33 

3S 

75 

4 

l 

l 

A 

36 

29 

71 

4 

5 

0 

6 

8 

23 

ANA 

511 

5 

0 

4 

5 

16 

A95 

520 

s 

TOTAL 

3 

2A 

23 

64 

S3* 

652 

total 

3 

24 

23 

64 

5  36 

652 

roi 

VERNON 

SKILL 

SCORE 

0*55236 

VERNON 

SKILL 

SCORE 

0*56166 

/CK 

CLIHAT0L0G1CAL  expectency 

OF  PERSISTENCE 

GROUPING 

CL 

OBSERVED 

OBSERVED 

FORE¬ 

FORE¬ 

FOP 

CAS 

CAST 

l 

2 

3 

A 

5 

TOTAL 

CAST 

1 

2 

3 

4 

5 

TOTAL 

1 

C 

1 

0 

0 

0 

I 

l 

2 

1 

l 

2 

2 

6 

1 

? 

2 

3 

12 

7 

5 

8 

35 

2 

0 

0 

0 

0 

0 

0  I 

3 

0 

1 

5 

3 

l 

1C 

1 

t 

ll 

9 

4 

7 

32 

3 

A 

0 

A 

3 

33 

35 

75 

A 

0 

5 

A 

30 

33 

72  ; 

4 

5 

0 

6 

8 

23 

A9A 

531 

5 

0 

7 

9 

28 

A96 

5A0 

5 

TOTAL 

3 

2A 

23 

6A 

536 

657 

TOTAL 

3 

2A 

23 

64 

536 

652 

TUI 


VFRMCN  SKILL  SCORE  0.55445  VERNON  SKILL  SCORE  0.41720 

vt  Hi 


L'JNO 

CONTINGENCY 

’  PROGNOSIS 

NULTIPLE  01SCAIN1NANT 

ANALYSIS 

OBSERVED 

OBSERVEO 

FORE¬ 

FORE¬ 

CAST 

I 

2 

3 

4 

5 

TOTAL 

CAST 

1 

2 

3 

4 

5 

TOTAL 

1 

0 

0 

0 

0 

C 

0 

l 

l 

0 

0 

0 

1 

2 

2 

3 

12 

9 

5 

7 

36 

2 

2 

10 

6 

4 

A 

26 

3 

0 

5 

6 

21 

12 

AA 

Y 

0 

7 

6 

5 

A 

22 

A 

0 

S 

4 

28 

T5 

112 

A 

C 

A 

5 

32 

23 

6A 

5 

Q 

2 

4 

10 

AAA 

A60 

s 

0 

3 

6 

23 

506 

536 

total 

3 

?A 

23 

64 

538 

6S? 

total 

3 

2A 

23 

64 

538 

652 

VERMIN 

SKILL 

SCORE 

0. 

50906 

Vf ANON 

SKILL 

SCORE 

0.6096? 

FIJR 

CAS 

1 

2 

l 

4 

5 

ion 
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VTKII  ILAMON  Of  6  UHIV,  f()*lC»5T4 

Ilf  r  It  I  AfM,  IIXAHA,  NlhxA-ikA 

inf  vfxint. catiMini  i*.  i*f  viff.::t.  s«iu  scoff 


i 


'ir 

Sum  jf  £  f 

•v*’»fKvrn 

r.HMP* 

.r 

' 

*  ‘!«t  - 

Msr 

1 

1 

4 

»aui 

Cam 

1 

2 

3 

4 

3 

total 

J 

1 

r 

t 

l 

3 

i 

'1 

7 

0 

1 

t 

> 

i 

\ 

7 

6 

3 

9 

?6 

i 

i 

S 

6 

5 

5 

21 

i 

Q 

> 

4 

4 

4 

14 

3 

0 

2 

6 

9 

3 

22 

4 

c 

3 

3i 

35 

H3 

4 

1 

1 

3 

36 

3D 

Dl 

f 

S 

c 

3 

6 

3) 

499 

64  1 

s 

J 

4 

f, 

>S 

497 

Ml 

? 

16 

1*7 

7* 

*>61 

664 

tfiTU 

2 

16 

1  7 

76 

331 

664 

/CHMTN 

SKILL 

SCCKf 

0*4b  71  0 

SMU 

SCORE 

ft. S7D40 

climatological  fxpectfncy 

of  persistence 
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VERIFICATION  OF  4  HOUR  VISIBILITY  FORECASTS 
flFFUTT  AFB,  OMAHA,  NEBRASKA 
THE  VERIFICATION  CRITERION  IS  THE  VERNON  SKILL  SCORE 
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VERIFICATION  OF  6  HOUR  CEILING  FORECASTS 
RANDOLPH  AFRi  SAN  ANTONIO,  TEXAS 
IMF  VERIFICATION  CRITERION  IS  Tllf  VFKNON  SMIL  SCORE 
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VERIFICATION  OF  2  HOOK  VISIBILITY  FORECASTS 
RCGUIRE  AFfT,  KRIGmTSTOrn,  N.J. 
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MULTIPLE  oiscri* 

IN4K* 

ANALYSIS 

FORE¬ 

CAST 

\ 

08SFRVEP 

?  3  4 

6 

TOTAL 

FORE¬ 

CAST 

l 

2 

esf;bvfo 

3  4 

5 

total 

l 

10 

6  1 

0 

0 

1  7 

t 

9 

b 

2 

0 

0 

19 

? 

3 

5  7 

2 

C 

1  7 

2 

4 

2 

T 

l 

0 

14 

3 

I 

4  41 

16 

15 

7? 

\ 

1 

6 

44 

IS 

7 

72 

4 

C 

0  1C 

16 

16 

4H 

4 

0 

1 

18 

?3 

21 

63 

S 

c 

1  IN 

20 

417 

.5* 

e 

0 

0 

9 

IS 

4  20 

444 

TOTAL 

14 

16  80 

5s 

44b 

M2 

TOTAt 

14 

16 

AO 

S4 

440 

612 

*f SNCN 

skill 

SCORE 

0. 

6bbl  0 

Vf  ANON  Util 

SUM 

0. 7)5M7 

C-J80 


VERIFICATION  OF  4  HOOK  VISIBILITY  FORECASTS 
MCGUIRE  AFBi  WRIGHTSTOWN,  N.J. 

the  verification  criterion  is  the  vfrnon  s«iu  sccrf 
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CAST 
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s 

TOTAL 

FORE¬ 

CAST 

1 

SURJECTIVE 

OBSERvCO 

2  3  4 

5 

1 

l 
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1 
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1 
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3 
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2 
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APPENDIX  D.  WEATHER  BUREAU  WEIGHT  FUNCTION* 
D.  1  Introduction 


The  Federal  Aviation  Agency  requested  suggestions  on  the  evaluation  works. 

The  U.S.  Weather  Bureau,  in  response,  furnished  a  weight  function  and  requested  , 

that  it  be  used  to  evaluate  some  of  the  2— 7 -hr  ceiling  and  visibility  forecasts.  The 
weights  are  given  in  Table  D-l.  The  procedure  followed  was  the  same  as  that  used 
for  the  three  types  of  weight  function  discussed  in  Section  2. 0.  The  verification  score 
is  obtained  in  a  manner  entirely  analagous  to  that  used  to  obtain  the  Bryan  score,  i  > 

Only  three  forecast  techniques  were  considered:  persistence,  subjective  categorical, 

$ 

and  multi  pie -discriminant  analysis..  » 


♦Isadore  Enger  and  Ann  L.  Bussemey,  Feb.  28,  1963. 

TSee  Section  2.4. 6.3  of  linger,  I.,  L.  J.  Reed,  and  J.  E.  MacMonegle,  [ 

An  Evaluation  of  2— 7 -hr  Aviation  Terminal-forecasting  Techniques,  38  pp. 

Tech.  Rpt.  7044-40,  The  Travelers  Research  Center,  Inc.,  Hartford, 

Oct,  1962. 


TABLE  D-1 
PATTERN  OF  MERITS 


Class 

j  Observed  (j) 

1 

— 

2 

5 

4 

5 

| 

1 

10.0 

7.0 

2.0 

0.0 

0.0 

2 

9.0 

5.0 

1.0 

0.0 

5 

1.0 

4.0 

7.0 

5.0 

c.5 

4 

0.0 

0.5 

2.0 

*1.5 

1.0 

5 

0.0 

0.0 

0.0 

1.0 

1.5 

_ 

D.2  Verification  Results 


For  a  single  forecast,  the  verification  score  is 

SG  =  W  ,  (D-l) 

where  W  is  the  merit  ascribed  to  forecast  category  i  when  category  j  occurs. 

The  W-values  are  the  merits  listed  in  Table  D-l. 

Mean  SG-scores  are  given  in  Table  D-2.  Examination  of  Table  D-2  shows 
that  the  multiple-discriminant-analysis  (MDA)  technique  yielded  the  highest  scores 
on  31  of  the  42  predictands,  subjective  was  high  on  seven  predictands,  persistence 
on  three,  and  there  was  one  tie.  The  "average-over-station"  mean  SG-scores  in 
Table  D-2  show  that  the  MDA  technique  gave  higher  scores  for  all  three  forecast 
lengths  for  both  ceiling  and  visibility  forecasts.  The  scores  were  averaged  by 
station,  and  the  results  (not  shown  here)  indicate  that  MDA  yielded  higher  scores 
at  all  stations  except  Atlantic  City,  where  subjective  scores  were  highest. 

The  paired-comparison  t-values  are  given  in  Table  D-3.  This  table  shows 
that  the  mean  SG-scores  achieved  by  MDA  were  statistically  significantly  higher 
than  the  mean  scores  achieved  by  the  persistence  technique  beyond  the  5%  level 
on  29  of  the  42  predictands.  Similarly,  subjective  mean  scores  were  higher  than 
persistence  on  13  predictands.  The  t-test  probabilities  were  combined  by  Fisher’s 
method*  to  obtain  a  single  significance  test  for  all  42  predictands.  The  MDA  scores 
were  significantly  higher  than  both  the  subjective  and  persistence  scores  beyond  the 
1%  level  of  significance. 

Values  of  the  index  1  were  computed  for  the  "average-over-station"  SG-scores 
of  Table  D-2  and  are  presented  in  Table  D-4.  This  table  shows  that,  relative  to 
persistence,  the  MDA  technique  achieved  a  percentage  increase  ranging  from  15. 1 
to  20.7  for  ceiling  and  9.8  to  17.  9  for  visibility.  The  subjective  technique  achieved 
increases  of  -3.0  to  20.5  for  ceiling  and  -1.5  to  4.6  for  visibility. 

♦Fisher,  R.  A.,  Statistical  Methods  for  Research  Workers.  11th  ed. , 
pp.  99—101.  New  York:  Hafner  Publishing  Co. ,  1950. 


TABLE  D-2 

VERIFICATION  SCORES  ON  EVALUATION-YEAR  DATA 
CONFUTED  WITH  GAIN  MATRIX  FURNISHED  BY  ROGER  ALLEN 


(a)  Predic+and  element  Is  ceiling 


Predic+and 

No.  of 
tests 

Verification  score  ( SG ) 

S+a 

Fcst 

length,  hr 

Pers 

Sub  j 

MDA 

ACY 

3 

729 

1.908 

1 .944 

1.970 

CEF 

2 

729 

2.287 

2.516 

2.456 

DCA 

3 

607 

1.694 

1.699 

1.711 

IDL 

■x 

> 

1,451 

1.976 

1 .960 

2. 023 

OFF 

2 

712 

2.052 

2.000 

2.069 

RND 

2 

716 

2.475 

2.446 

2.571 

WRI 

2 

611 

2.1 46 

2  .o4y 

2.254 

Mean 

2*3 

5,555 

2.077 

2.063 

2.148 

ACY 

p 

729 

1.740 

1 .842 

1.789 

CEF 

4 

725 

2.085 

2.056 

2.179 

DCA 

5 

609 

1.608 

1 .64i 

1 .662 

IDL 

5 

1,452 

1.848 

1.845 

1 .911 

OFF 

4 

724 

1.819 

1.874 

1.907 

RND 

4 

716 

2.015 

2.105 

2.144 

WRI 

4 

519 

1.887 

1.866 

2.028 

Mean 

■91 

5,474 

1.857 

1 .887 

1 .946 

ACY 

7 

727 

m 

1.797 

1 .746 

CEF 

6 

724 

wMm 

2.057 

2.077 

DCA 

7 

728 

WEm 

1 .656 

1.679 

IDL 

7 

1,452 

Wfm 

1.819 

1.774 

OFF 

6 

723 

■Sol 

1.755 

1.795 

RND 

6 

714 

2.118 

2.059 

WRI 

6 

519 

■1 

1.854 

1 .891 

Mean  . 

6-7 

1.708 

1.859 

1 .860 

Fred ic i ana  elemen 


Predictand 


'/or  i  f .  cai  i  ^n  5 cere  { 30 } 


Me.  cf 
fests 


Sub  j 

V,0A. 

1.637 

1 .63-1 

2.1:7 

2.283 

1.513 

1 . 564 

1 .674 

1 .703 

1 . 586 

1.664 

1 . 584 

1 .654 

2.194 

2 .401 

1.757 

1 .845 

1 .6c6 

1 .465 

1 .829 

1 .986 

1 .466 

1.488 

1 .559 

1 .570 

1.539 

1 .652 

1 .524 

1.537 

1.74c 

2.031 

1 .609 

1.676 

1.537 

1.485 

1 .657 

1.729 

1.462 

1.453 

1 .361 

1 .518 

i.l<79 

1.532 

1 .499 

1.49? 

1 .642 

1.799 

1 ..  548 

1.574 

1,^52 

719 

716 

612 


0,685 


729 

72: 

725 

1,453 

711 

717 

6C  3 


5,663 


72.7 

724 

728 

1,452 

713 


5,667 


1 .656 
1 .982 
1  .534 
l  .6U2 
1 .67(6 
1 .6124 
2.237 


1.739 


1 .486 
1.857 
1.479 
1 .544 
1 .605 
1.512 
1.832 


1 .61 6 


omposi+e  of  (a)  and  (b)  for  all  station';  and  forecasts 


t-  11  ,M  . 

Me.  of 

Mean  verification 

score 

1  e  ^  1  0 

Pers 

Sub  j 

MDA 

33,629 

1.757 

1.787 

1.841 
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TABLE  0-3 

t-VALUES  COMPARING  THE  MEAN  SG- SCORES  FOR  CATEGORICAL 
FORECASTS  FOR  EVALUATION- YEAR  DATA 


(a)  Predictand  element  is  ceiling 


Predictand 

No.  of 
tests 

t-va !ue 

_ 1 

|  Sta 

_ 

Fcst 

length,  hr 

Sub  j 
Pers 

MDA 

Pers 

MDA 

Sub  j 

3 

729 

0.817 

1 .863* 

0.557 

2 

729 

0.491 

3.079t 

2.2 62* 

3 

607 

0.157 

0.582 

0.344 

1DL 

3 

1,451 

-0.436 

2.394t 

1  .872* 

OFF 

2 

712 

-1.240 

0.675 

1 .657* 

RND 

2 

71 6 

-0.526 

2.047* 

2.126* 

WRI 

2 

611 

-1.761 

2.541 1 

3.589t 

5 

729 

2.239* 

1 .316 

-1 .186 

4 

725 

-0.912 

2.221* 

2.78ot 

5 

609 

0.940 

1.763* 

0.647 

IDL 

5 

1,452 

-0.130 

2.667t 

1.921* 

OFF 

4 

724 

1.283 

2.4l4f 

0.868 

RND 

4 

71 6 

1.646 

2.8371- 

0.675 

WRI 

4 

519 

-0.385 

2.980t 

2.744t 

ACY 

7 

727 

2.977t 

2.24o* 

-1 .073 

CEF 

6 

724 

3.6477 

4.81  It 

0.361 

DCA 

7 

728 

2.005* 

3.4l3t 

1 .163 

IDL 

7 

1,452 

2.691 1 

2.213* 

-1 .1 44 

GFF 

6 

723 

0.659 

1 .679* 

0.953 

RND 

6 

714 

4.9887 

4.802t 

-I.017 

WRI 

6 

519 

2.421 t 
_ 

3.4471- 

1 .023 

D-6 


Finally,  the  mean  scores  for  all  42  predictands  given  at  the  bottom  of 
Table  D-2  show  that  the  MDA  score  was  higher  than  the  subjective  score  by  an 
amount  almost  twice  the  amount  that  the  subjective  score  was  higher  than  the 
persistence  score. 


TABLE  0-4 

PERCENT  IMPROVEMENT  (I)  OF  GAIN-FUNCTION 
SCORES  FOR  CATEGORICAL  FORECASTS  RELATIVE 
TO  PERSISTENCE  FOR  EVALUATION-YEAR  DATA 


Pred ic+and 

I, 

% 

Elem 

Fcst 

length,  hr 

Sub  j 

MDA 

2-3 

-3.0 

15.1 

CIG 

4-5 

5.1 

15.1 

6-7 

20.5 

20.7 

2-3 

1 

o 

• 

17.9 

VIS 

4-5 

-1.5 

12.7 

6-7 

4.6 

9.8 

